arXiv:physics/0103031 12 Mar 2001

Virtual Replica of Matter in Bivacuum & Possible Mechanism of Distant Mind - Matter and Mind - Mind Interaction

Alex Kaivarainen H2o@karelia.ru http://www.karelia.ru/~alexk

The original mechanism of bivacuum mediated Mind-Matter and Mind- Mind interaction, proposed here is based on the following stages of long term efforts (http://arXiv.org/find/physics/1/au:+Kaivarainen A/0/1/0/all/0/1).

- New dynamic models of bivacuum, sub-elementary particles and corpusclewave [C-W] duality, as a background of Superunification;

- New Hierarchic theory of liquids and solids, verified on examples of water and ice;

- New Hierarchic model of elementary act of consciousness, based on microtubules of distant neurons exchange interaction;

- Virtual Replica (VR) of matter, including living organisms in bivacuum; - The distant resonant [Mind-Bivacuum-Matter] and [Mind-Bivacuum- Mind] interaction, mediated by Bivacuum oscillation (BvO) with Golden mean frequency, accompanied by virtual particles/antiparticles pressure oscillation. The latter factor is related to oscillation of vacuum permittivity (ε_0) and permeability (μ_0). These kinds of interaction may be realized also by modulation of energy of neutrino or antineutrino and [neutrino ⇌ antineutrino] equilibrium.

Our theory of Superunification is based on new models of bivacuum, neutrino/antineutrino, sub-elementary particles, their self-assembly to particles and [corpuscle(C) ⇌ wave(W )] duality. It elucidates the quantum background of non-locality, principle of Least Action and Golden mean, unifies the quantum and relativist theories. Bivacuum is considered as two nonmixing superfluid oceans of subquantum particles of positive (real) and negative (mirror) energy. The primordial bivacuum in the absence of matter and fields is symmetric in contrast to secondary one.

It is shown, that self-organization and evolution of systems at huge range of scales: from microscopic to cosmic ones - drives them to Golden Mean conditions under the influence of Bivacuum oscillations (BvO) with Golden Mean (GM) frequencies. This occur, as a result of tending of [C ⇌ W ] pulsation of matter elementary particles to resonance with fundamental (GM) frequencies (ω^i_0 = m^i_0c^2/~), of BvO. The principle of Least action can be a consequence of corresponding ”Harmonization” driving force of bivacuum.

The virtual replica (VR) of condensed matter (living organisms in private case), may influence the properties of uncompensated (effective) virtual pressure of asymmetric bivacuum in following manner:

1) changing the amplitude of virtual pressure waves (VPW) in-phase with Bivacuum oscillations (BvO). This factor is dependent on fraction of coherent particles in system with in-phase [C ⇌ W ] transitions. The important role of Mind-Matter and Mind-Mind interaction is related to coherent fraction of water in microtubules in state of mesoscopic molecular Bose condensate. This fraction is a variable parameter, dependent on kind of elementary act of consciousness and number of simultaneous acts;

2) changing bivacuum symmetry shift, related to [BV F^↑ ⇌ BV F^↓] ≡ [neutrino ⇌ antineutrino] equilibrium shift, induced by magnetic field of matter variation. Decreasing/increasing of the vacuum symmetry shift will be accompanied by decreasing/increasing of the effective uncompensated VPW energy;

3) shifting the Golden mean resonance conditions of [matter - bivacuum] interaction by exchange of BvO, as a result of spatial perturbation of matter, changing the frequency of [C ⇌ W ] pulsations of its elementary particles. This factor may increase or decrease the amplitude of BvO and, consequently, the amplitude of virtual pressure waves (VPW).

Key words: vacuum, duality, Superunification, act of consciousness, virtual replica, Golden mean, bivacuum oscillations, Mind- Matter and Mind-Mind interaction.

I. New Model of Bivacuum

Our Dynamic model of Corpuscle -Wave [C ⇌ W] duality is based on the new notion of bivacuum. We postulate the existence of POSITIVE (real) and NEGATIVE (mirror) vacuum as two non mixing ’oceans’ of superfluid liquid, formed by virtual sub-quantum particles of the opposite energies. The unified system of positive (real) and negative (mirror) vacuum is termed: BIVACUUM. It is assumed to be an infinitive source of bivacuum fermions with positive (BVF^↑_{S=1/2}) and negative (BVF^↓_{S=−1/2}) half-integer spins and bivacuum bosons (BVB^±_{S=0}) of two possible polarization (±) and zero spin. The (BVF^↑) and (BVF^↓) are introduced in our model as a correlated pairs of in-phase circulations of quantum liquid, but in two opposite directions: i.e. clockwise and anticlockwise (⇈ and ⇊), like: BV F^↑_{(S=1/2)} = [real rotor (V^+_↑ ) + mirror rotor (V^−_↑ )] ≡ [V^+ ⇈ V^−] (1) and: BV F^↓_{(S=−1/2)} = [real antirotor (V^+_↓ ) + mirror antirotor (V^+_↓ )] ≡ [V^+ ⇊ V^−] (2) correspondingly.

For the other hand, the (BVB^±) of two possible polarization: (+) and (−) is formed by the pair of counter phase real and mirror circulations: BV B^±_{S=0} = [real rotor (V^+_↕ ) + mirror antirotor (V^−_↕ )] ≡ [V^+ ↕ V^−] (3) The BVB^± with properties of Falaco soliton (Kiehn, 1998) is the intermediate transition state between (BVF^↑) and (BVF^↓):

BV F^↑_{(S=1/2)} ⇌ BV B^±_{S=0} ⇌ BV F^↓_{(S=−1/2)} (4)

1.1. Quantization of bivacuum

The energies of real and mirror rotors, forming bivacuum fermions (BV F^↕) and bivacuum bosons (BV B^±) are quantized as quantum harmonic oscillators of positive and negative energy: ( E^+_V )_i n = +~ω^i_0( 1 2 + n) = +m^i_0c^2( 1 2 + n) = m^+_V c^2 = ~c L^+_V

(4a) ( E^−_V )_i n = −~ω^i_0( 1 2 + n) = −m^i_0c^2( 1 2 + n) = −m^−_V c^2 = − ~c L^−_V (4b)

where: ω^i_0 and m^i_0 correspond to grand values of angle frequency and effective mass of real and mirror rotors with quantum number n = 0. The radiuses of corresponding rotors are: L^+_V = ~/ m^+_V c and L^−_V = ~/m^−_V c It leads from our theory, that the values of m^i_0 are equal to the rest mass of (i) basic elementary particles, like electron, positron, quarks, etc.

The symmetric bivacuum (in absence of vacuum symmetry shift) is characterized by the equality of resulting energy of bivacuum fermions and bivacuum bosons to zero:

E^i_V = ( E^+_V )_i n + ( E^−_V )_i n = 0 (5)

This condition (5) of energetic symmetry means the absence of matter and primordial bivacuum existing.

It follows from our theory, that in secondary vacuum, existing in presence of matter or antimatter and fields, the dynamic equilibrium (4) is shifted to the left or to the right. This results in corresponding bivacuum symmetry shift:

(Δm_V ) = (| m^+_V | − | m^−_V |) ≠ 0 (6)

For such a case, real in presence of matter and fields, the eqs.(4a and 4b) transform to: ( E^+_V + ΔE^+_V )_i n = +~(ω^i_0 + Δω^i_0)( 1 2 + n) = + ( m^i_0 + Δm^i_0 ) c^2( 1 2 + n) = (m^+_V + 1 2 Δm^+_V ) c^2 (6a) ( E^−_V + ΔE^−_V )_i n = −~(ω^i_0 − Δω^i_0)( 1 2 + n) = −(m^i_0 − Δm^i_0)c^2( 1 2 + n) = −(m^−_V − 1 2 Δm^−_V ) c^2 (6b)

The total energy of asymmetric secondary bivacuum in contrast to primordial (5) is nonzero and dependent on the sign of vacuum shift (+ or −) | E^i_V |_{as} = 2Δ ( E^−_V )_i n = 2~Δω^i_0( 1 2 + n) = 2Δm^i_0c^2( 1 2 + n) = Δm^±_V c^2 (6c)

However, the difference between sublevels of positive and negative vacuum sublevels (energetic gaps) is independent on vacuum symmetry shift. This fact is responsible for keeping permanent the quantized frequencies of Bivacuum oscillations (BvO), radiating/absorbing as a result transitions between corresponding sublevels (section 1.4).

1.2. Neutrino and antineutrino: what is it ?

Neutrino and antineutrino are the neutral fermions with opposite spins (spirality) and very small (or even zero) mass, propagating in vacuum with light velocity. Due to neutrality and small probability of scattering any kind of screens are transparent for neutrino/antineutrino.

We suppose that the uncompensated BV F^↑ and BV F^↓, originated from the equilibrium (4) shift to the left or to the right, correspondingly, may represent three generations of neutrino and antineutrino: the electron’s (ν_e, ~ν_e), the muon’s (ν_μ, ~ν_μ) and tau-electron’s (ν_τ , ~ν_τ ). Their energy and effective mass are directly related to zero-point mass of the electrons of corresponding generation: (m_0)_{e,μ,τ} and may be quantized in similar way like (4a and 4b):

E^{ν,}e^ν_{e,μ,τ} = ±~ω^{ν,}e^ν_{e,μ,τ} ( 1 2 + n) = ± ( m^±_ν )_{n=0} e,μ,τ c 2( 1 2 + n) = ±β_{e,μ,τ} (m_0)_{e,μ,τ} c^2( 1 2 + n) (7) where (m_0)_{e,μ,τ} are the rest mass of [e, μ, τ ] electrons; β_{e,μ,τ} = (m_0/M_{P l})^2_{e,μ,τ} is a gravitational fine structure constants, introduced in our theory of gravitation.

Consequently, neutrinos (ν_{e,μ,τ} ) and antineutrinos (~ν_{e,μ,τ} ) represent certain perturbations of bivacuum symmetry (nonlocal or almost nonlocal) of opposite sign, induced by uncompensated BV F^↑ and BV F^↓, correspondingly:

(Δm_V ) = (| m^+_V | − | m^−_V |) > 0 for ν_{e,μ,τ} , when K_ν�e_ν = BV F^↑ BV F^↓ > 1 (7a)

(Δm_V ) = (| m^+_V | − | m^−_V |) < 0 for ~ν_{e,μ,τ} , when K_ν�e_ν = BV F^↑ BV F^↓ < 1 (7b)

The curvature of vorticity for neutrinos at their effective mass [(m^±_ν )^{n=0}_{e,μ,τ} = β_{e,μ,τ} (m_0)_{e,μ,τ} ] tending to zero may be of cosmic scale: L_{e,μ,τ} = ~/ [ β_{e,μ,τ} (m_0)_{e,μ,τ} c ] → ∞ (8)

In the interaction of neutrino with real target - only vortices (V^+) of uncompensated BVF^↑ (eq.1), corresponding to real positive energy of bivacuum, may be effective.

It is shown, that the internal velocity of circulation of sub-quantum particles, forming vorticities [V^+ and V^−]_{e,μ,τ} , of superfluid bivacuum is luminal (Kaivarainen, 2000).

1.3. Virtual Bose condensation in bivacuum as a background of nonlocality

The condition of primordial bivacuum in the absence of matter is: | m^+_V | = | m^−_V | and Δm_V = | m^+_V | − | m^−_V | = 0 (8a)

The external resulting impulses (momentum) of all of three kind of symmetric bivacuum excitations: P_{BVB}± , P_{BVF}↑ and P_{BVF}↓ are equal to zero, as far their external group velocity is zero. This means that external virtual wave B length of these excitations, as a ratio of Plank constant to their impulse is tending to infinity: λ^{ext}_{BC} = h/P^{ext}_{BV B}±_{, BV F} ↕ → ∞ (9) It is shown in our work, using Virial theorem, that corresponding to (9) infinive virtual Bose condensation (BC) of bivacuum, where λ^{ext} is a parameter of order, coincide with condition of nonlocality. We define nonlocality, as independence of any potential in BC (real or virtual) on distance: V (r) = const. Deviation of secondary vacuum from ideal symmetry (8a) leads to P^{ext}_{BV B±, BV F ↕} > 0 and disassembly of infinitive virtual BC to huge, but finite virtual BC: λ^{ext}_{BC}= h/P^{ext}_{BV B}±_{, BV F} ↕ ≠ ∞ The values of λ^{ext}_{BC} are dependent on potentials of gravitational, electromagnetic and torsion fields.

1.4. Quantization of energetic gap of bivacuum.

Bivacuum gap Oscillation (BvO)

The rotors (V^+_↕ ) and antirotors (V^+_↕ ) of two possible polarization (↑ and ↓) in realms of positive (real) and negative (mirror) vacuum, are separated from each other by quantized energetic gap, the same (or very close) in primordial and secondary vacuum (see eqs. 4a, 4b and 6a, 6b):

(A^n_V )^i = [( m^+_V )_n − ( m^−_V )_n]_i c^2 = ~ω^i_0(2n + 1) = m^i_0c^2(2n + 1) = ~c/ (L^n_V )^i (10)

with radius of corresponding circulations of BVF^↕ and BVB^±:

(L^n_V )^i = ~/ [ m^i_0(2n + 1)c ] = ~c/ (A^n_V )^i (11)

The important notion of Bivacuum oscillations (BvO) is introduced as a symmetric oscillations of bivacuum energetic gap (A^n_V )^i, resulting from transitions between the ground gap with n = 0 and n = 1, 2, 3...

The energy of ground BvO for selected basic level (i) from (10) is:

A^i_{BvO} = (A^n_V − A^0_V )^i = 2n ~ω^i_0 = 2n m^i_0c^2 (12)

The resonant frequencies of BvO (ω^i_0) are dependent on the kind of basic level (i) of bivacuum, related directly to the rest mass of basic elementary particles (three generation of the electrons and positrons (e, μ, τ ), quarks, etc.):

ω^i_0 = m^i_0c^2/~ (13)

The symmetric bivacuum excitations: BVB^±, BVF^↑ and BVF^↓ may have a broad spectra of energetic gaps and related radiuses (from microscopic to cosmic ones), determined by the effective mass of excitations (m^+_V and m^−_V ) in 4a and 4b and corresponding resonant frequencies (2n ω^i_0).

The vacuum symmetry shift (6) in the presence of matter or fields is not accompanied by BvO symmetry perturbation as far the difference between sublevels remains unchanged. However, the frequency and amplitude of BvO may be modulated by vibro-gravitational waves (VGW), excited by collective particle oscillations (see section 4.4).

1.5. Virtual particles and antiparticles of bivacuum. Excitation of Virtual pressure waves (VPW) by Bivacuum oscillations

The virtual particles and antiparticles [origination ⇌ annihilation] is a result of correlated transitions between rotors in realms of positive and negative energy: [ V^+_j − V^+_k ≡ VT^+_{j,k} ] and [ V^−_j − V^−_k ≡ VT^−_{j,k} ] , correspondingly, accompanied by fluctuations of bivacuum virtual pressure. These quantum transitions occur between BV B^±_j and BV B^±_k or between BV F^↕_j and BV F^↕_k with different energetic gaps and radiuses. Such transition states, responsible for virtual particles and antiparticles (virtual bosons and fermions) origination/annihilation, are termed Virtual Transitons (VT^±).

It is obvious, that corresponding virtual density/pressure oscillations are related directly to radiation/absorption of the Bivacuum oscillations (BvO) with energy:

ΔA^{j,k}_{BvO} = (A^j_V − A^k_V )^i = 2n~ω^i_0(j − k) = 2 m^i_0c^2(j − k) (14)

In private case, when k = 0 the (eq.14) turns to formula for basic BvO (12).

Virtual pressure, related to virtual particles and those, related to antiparticles totally compensate each other in condition of primordial bivacuum, when vacuum symmetry shift is zero. However, in secondary bivacuum, in presence of matter and fields when inequality (6) take a place, such compensation is broken and pressure of virtual particles or antiparticles becomes nonzero. This displays, for example, in Casimir effect.

Propagation of BvO of resonant amplitude, accompanied by virtual particles and antiparticles origination and annihilation, occur in bivacuum with velocity, limited by the life-times of corresponding virtual particles/antiparticles.

The relation between the life time of virtual pair (Δt) and energy of pair (ΔA^{j,k}_{BvO}) is determined by uncertainty principle:

Δt ΔA^{j,k}_{BvO} ≥ ~ (15)

The nonresonant sub-quantum BvO in bivacuum virtual Bose condensate, unable to excite BVF^↕ of BVB^± to next quantum state, are nondissipative and nonlocal.

At certain quantum boundary conditions, satisfying the conservation laws, the transaction between emitter and absorber of nonlocal BvO via bivacuum may lead to system of standing BvO origination (Cramer, 1988).

2. Origination of matter as a result of bivacuum symmetry shift.

2.1. Sub-elementary particles and antiparticles

Our model postulates, that the sub-elementary particles and subelementary antiparticles in corpuscular [C] phase represent the asymmetrically excited bivacuum fermions: ( BVF^↑ )_∗ ≡ F^−_↑ or ( BVF^↓ )_∗ ≡ F^+_↓ (16)

in form of [real (m^+_C) + mirror (m^−_C)] mass-dipole with opposite spins (S = ±^1_2 ) and charge (e^±). The spatial image of this mass-dipole is a correlated dynamic pair: [real vortex + mirror rotor] (Kaivarainen, 2000).

The real inertial (m^+_C ) and inertialess (m^−_C) mass are the result of bivacuum symmetry shift, accompanied by sub-elementary particle or subelementary antiparticle origination. The latter is dependent on the sign of shift.

The asymmetrically excited bivacuum bosons:

(BVB^±)^∗≡ B^± (17)

represent the intermediate or transition state between sub-elementary fermions of opposite spins:

F^−_↑ ⇌ B^± ⇌ F^+_↓ (17a)

The electron, in accordance to our model, is a triplet

e^− = ⟨[F^−_↑ ▷◁ F^+_↓ ] + F^−_↓ ⟩ (18)

formed by two negatively charged sub-elementary fermions of opposite spins (F^−_↑ and F^−_↓ ) and one sub-elementary antifermion (F^+_↓ ) with positive charge.The symmetric pair of standing sub-elementary fermion and sub-elementary antifermion: [wave + antiwaveB] ≡ [ F^−_↑ ▷◁ F^+_↓ ] (18a)

are pulsing between Corpuscular [C] and Wave [W] states in-phase, compensating the influence of energy, spin and charge of each other. Notation (▷◁) means such compensation. However it is not total due to vacuum symmetry shift, produced by the uncompensated sub-elementary particle. Deviation of total compensation increases with particle velocity and fields tension, increasing symmetry shift.

The positron may be presented as asymmetric form of the electron (18), however, with uncompensated sub-elementary antifermion (F^+_↑ ):

e^+ = ⟨[F^−_↑ ▷◁ F^+_↓ ] + F^+_↑ ⟩ (18b)

The u−quark is considered as superposition of two μ or/and τ positron like structures

u = [e^+ + e^+]_{μ,τ} Z = +2/3 (18c)

and d−quarks may be composed from two electron and one positron (μ or/and τ ) like structures:

d = [(e^− + e^−) + e^+]_{μ,τ} Z = −1/3 (18d)

It is supposed, that each uncompensated sub-elementary fermions/antifermion of quarks has elementary charge: ±Z = ±1/3.

It leads from our model, that elementary particles with fermion properties are composed from non equal number of sub-elementary particles and with boson properties - from their equal number.

For example photon, resulting from annihilation of the electron with positron may be considered as a system of three pairs of sub-elementary fermions and antifermions:

photon = 3[F^−_↑ ▷◁ F^+_↓ ] e = 0; S = 1 (18e)

The value of spin of photon S = 1 may be explained by the in-phase rotation of both sub-elementary particles, forming one pair [F^−_↑ ▷◁ F^+_↓ ] in contrast to other two pairs with antiphase rotation of F^−_↑ and F^+_↓ .

The symmetry of our bivacuum as respect to probability of elementary particles and antiparticles origination, makes it principally different from asymmetric Dirac’s vacuum, with its realm of negative energy saturated with electrons. Positrons in his model represent the ’holes’, originated as a result of the electrons jumps in realm of positive energy.

2.2. Dynamic model of Corpuscle⇌Wave: [C⇌W] duality

I supposed, that duality do not display itself, depending simply on the experimental way of particle detection, when both propertied are embedded in particle permanently, as it was generally accepted. In my model it is assumed, that the corpuscular [C] and wave [W] phases of sub-elementary particles/antiparticles represent two alternative phase of de Broglie wave (wave B), which are in dynamic equilibrium (Kaivarainen, 1993, 1995, 2000).

The frequency of [C ⇌ W ] pulsation (ω_B) is equal to frequency of quantum beats between asymmetric (BVF^↕)^∗ ≡ F^±_↕ and symmetric (BVF^↕) states of bivacuum sub-elementary fermions (F^−_↑ ) and antifermions (F^+_↓ ).

The energy of [C] phase, defined by this frequency, is a sum of energies of real (E_C+) and mirror (E_C− ) corpuscular states of asymmetrically excited bivacuum fermion (F^↕).

For example:

E_C = E_{(V} +_{↕ )}∗ + E_V −_↕ = 3 2 ~ω + (− 1 2 )~ω = ~ω_B (19)

where: E_C+ corresponds to energy of excited rotor (V^+_↕ )^∗; E_C− corresponds to energy of antirotor in ground state (V^−_↕ ), forming with (V^+_↕ )^∗ the asymmetric sub-elementary fermion:

(F^+_↑ ) ≡ [(V^+_↕ )^∗ + (V^−_↕ )] (20)

or the asymmetric sub-elementary antifermion:

(F^−_↓ ) ≡ [(V^−_↕ )^∗ + (V^+_↕ )] (20a)

The energy of [W] phase of (F^+_↑ ), existing in form of cumulative virtual cloud (CVC), is defined as the energy of transition between rotors in excited real (V^+_↕ )^∗ and ground (V^+_↕ ) states:

E_W = E_{(V} +_{↕ )}∗ − E_V +_↕ = 3 2 ~ω − 1 2 ~ω = ~ω_B (21)

It is equal to energy of [C] phase (E_C ). Consequently, the energy of both phase: [C] and [W] are equal to energy of wave B: E_B = E_C = E_W ≡ E_{CV C} . 2.3. Extension of special theory of relativity.

Corpuscular and Wave phase of sub-elementary particles

Postulated in our work mass of rest (m_0) conservation law for subelementary fermion (antifermion), presented by (20 and 20a), interrelates the real inertial mass (m^+_C ), corresponding to asymmetrically excited rotor (antirotor) and mirror mass (m^−_C), corresponding to rotor (antirotor) in realm of negative (positive) energy

m^+_C m^−_C = m^2_0 (22)

The real (inertial) and mirror (inertialess) masses - change with external group velocity (v ≡ v_{gr}) of sub-elementary particles, composing particles in the counterphase manner, compensating each other:

real mass: m^+_C = ±m_0/[1 − (v/c)^2]^{1/2} (23) mirror mass: m^−_C = ±m_0[1 − (v/c)^2]^{1/2} (23a)

The real mass (m^+_C ) corresponds to the energy of excited positive vacuum and the mirror mass (m^−_C) to the ground state of the negative vacuum.

Dividing eq.(23a) to (23), we get important relation between real and mirror mass: m^−_C m^+_C

= 1 − (v/c)^2 (23b)

The eqs. 23 and 23a can be transformed to following shapes: ( E^+_C

)_2 = (m^+_C)^2c^4 = m^2_0c^4 + (m^+_C v)^2c^2 (23c) ( E^−_C )_2 = (m^−_C)^2c^4 = m^2_0c^4 − (m_0v)^2c^2 (23d)

where: E^+_C and E^−_C are the real and mirror energy of wave B. The first of these eqs. coincides with those, obtained by Dirac, the second is a new one.

The another of (19-21) way to express the energy of sub-elementary wave B, following from 23b, is to consider it as a result of energy of beats between the real and mirror states with frequency (ω_B):

E_B = E_C = E_W = ~ω_B = m^+_C c^2 − m^−_C c^2 = ( m^+_C − m^−_C ) c^2 = m^+_Cv^2 = 2T_k (24)

Corresponding transition state between real [C^+] and mirror [C^−] states we define as a wave [W]-phase of wave B. This phase, in contrast to [C]-phase, represents cumulative virtual cloud (CVC) of subquantum particles, forming superfluid vacuum.

It easy to see from (23 and 23a) that ( m^+_C − m^−_C ) c^2 is equal to the doubled kinetic energy (2T_k) of sub-elementary particle, related to corresponding hidden impulse (momentum) P^± as:

(2T_k) = ( m^+_C − m^−_C ) c^2 = m^+_Cv^2 = P^± c (25) where : P^±_W = ( m^+_C − m^−_C ) c = P^±_C = m^+_Cv (v/c) (25a)

The hidden (L^±) and real external (L^+_C ) spatial dimensions of sub-elementary particle as mass dipole are

L^± ≡ L^±_W = ~ ( m^+_C − m^−_C ) c = L^±_C = ~ m^+_Cv (v/c) (26) and L^+_C = ~ m^+_Cv

(26a)

We can see from (26), that the characteristic hidden dimension of [C] phase and hidden dimension of [W] phase in form of CVC are equal: L^± ≡ L^±_C = L^±_W .

For nonrelativist elementary particles (v << c), the external L^+_C is much shorter, than hidden L^±_{CV C} , as it leads from 25a and 26:

L^+_C /L^± = v/c (27)

It may be shown from canonical representation of (23c) and (23d), that spatial image, corresponding to real [C^+] state is equilateral hyperbola and spatial image of mirror [C^−] state of [C] phase is a circle.

Spatial image of CVC, corresponding to [W] phase, considered as a difference between images of [C^+] and [C^−] states is a parted (two-cavity) hyperboloid (Kaivarainen, 2000).

The restoration of [C] - PHASE in form of [real + mirror] mass-dipole is a result of binding of CVC to BVF in ground state, accompanied by asymmetric excitation of bivacuum fermion: [BV F^↕ + CV C]^{[W →C]}→ F^±_↕ . This [W → C] transition is totally reversible with the opposite one [C → W ] : F^±_↕^{[C→W ]}→ [BV F^↕ + CV C] Oscillations between [C] and [W] phase of wave B are accompanied by oscillations of kinetic energy and time, in accordance to our theory of time (see eq. 46).

In general case mass of rest (m_0) has the intermediate value between real and mirror masses: | m^+_C | ≥ m_0 ≥ | m^−_C | (27a)

The energy of CVC may be presented as a sum of energies of Vacuum Density Waves (E_{V DW} ) and Vacuum Symmetry Waves (E_{V SW} ): E_{CV C} = ( m^+_C − m^−_C ) c^2 = E_{V DW} + E_{V SW} (27b)

where: E_{V DW} = ( m^+_C − m_0 ) c^2 (27c) and E_{V SW} = ( m_0 − m^−_C ) c^2 (27d)

Propagation of fermion in bivacuum in a course of [C ⇌ W ] cycling is a jump-way process, termed ’kangaroo effect’, because the [W] phase is luminal in contrast to sub-luminal [C] phase. Our model unifies electromagnetic and gravitational potentials of elementary charge (electron) with its real kinetic energy (equal to energy of CVC) and bivacuum symmetry shift in very clear way.

Explanation of two-slit experiment

The bunched character of the electron’s trajectory can be a result of impulses, produced by uncompensated sub-elementary particle (F^−_↓ ) in a course of its [C ⇌ W ] pulsation. In accordance to our model, such pulsation is accompanied by outgoing and incoming Cumulative Virtual Cloud (CVC).

Another possible explanation of bunched trajectory of the electron is the interaction of pair [ F^−_↑ ▷◁ F^+_↓ ] with Bivacuum oscillations (BvO), excited in bivacuum spontaneously or by torsion and curling magnetic fields. The BvO may be generated also by [C ⇌ W ] pulsations of other particles, including those of two-slit screen. The energy of resonant bivacuum BvO (A_{BvO}, see eqs. 12 and 14) may be absorbed by symmetric pair of sub-elementary particles [ F^−_↑ ▷◁ F^+_↓ ] in their wave [W] phase in triplets, turning them back to [C] phase. Interaction of BvO with [C] phase of [ F^−_↑ ▷◁ F^+_↓ ] may perturb their properties, i.e. increasing momentum and kinetic energy. The BvO may change, consequently, the frequency of their [C ⇌ W ] pulsation near resonance conditions (see eq.24).

It is a consequence of our model, that the energy and momentum of the electron and positron (18 and 18b), are determined mostly by uncompensated sub-elementary particle (F^−_↓ ). These parameters are related with change of similar parameters of pair [ F^−_↑ ▷◁ F^+_↓ ] due to conservation of symmetry of properties of each sub-elementary particle/antiparticle in triplets. It means that properties of uncompensated sub-elementary fermion (F^−_↓ ) and, consequently, the whole particle may be modulated by the outcoming and incoming Bivacuum oscillations (BvO) in a course of [C ⇌ W ] pulsation of pair [ F^−_↑ ▷◁ F^+_↓ ] . 2.4. The electric and magnetic components of electromagnetic charge

The CVC, representing [W] phase is composed from Virtual Density Waves (VDW), responsible for electric component (i) of elementary electromagnetic charge and from Virtual Symmetry Waves (VSW), related to magnetic component (η) of resulting elementary charge. In contrast to VDW, accompanied by real energy reversible change (eq.27c), the VSW (eq.27d) are excited by oscillations of negative mirror energy in a course of [C ⇌ W ] pulsation. We relate (i) to real mass (m^+_C ) and (η) to mirror mass (m^−_C ). The product of two components is equal to resulting charge squared

i × η = e^2 = α~c (28)

The electromagnetic fine structure constant is: α = e^2/~c = e^2/Q^2, where the total charge we define like: Q = (~c)^{1/2}.

2.5. Unification of electromagnetism and gravitation (Kaivarainen, 2000; 2001)

We define the maximum of electromagnetic potential as the internal interaction energy between electric and magnetic fractions of elementary charge on the distance, determined by the mass-dipole radius (26):

E^{max}_{el} = i × η L^± = e^2 L^± = (29) = α ( m^+_C − m^−_C ) c^2 = αm^+_Cv^2 = α 2T_k (29a)

It leads from equations obtained, that small part of W-phase energy in form of CVC, determined by electromagnetic fine structure constant (α) as a factor, is responsible for [E^{max}_{el} ] at the region of particle localization, determined by its Compton radius.

The doubled real kinetic energy of elementary particle in general case of its translational and rotational movement with angle frequency (ω_{rot}) on the orbit with radius (L_{rot}) may be presented as:

2T_k = ( m^+_Cv^2 ) tr + ( m^+_C ω^2_{rot}L^2 ) rot = m^+_C(v^2 + ω^2_{rot}L^2_{rot}) (30)

The maximum of gravitational potential of uncompensated subelementary particle, close to that of elementary particle, we define as the energy of gravitational attraction between real and corpuscular mass of [C] phase, separated by wave B hidden mass-dipole dimension (26):

E^{max}_G = G m^+_C m^−_C L^± = G m^2_0 L^± = (31) = β_G ( m^+_C − m^−_C ) c^2 = ( m^+_V − m^−_V ) c^2 = β_G 2T_k = (31a) = β_G m^+_C(v^2 + ω^2_{rot}L^2_{rot}) = E^{tr}_G + E^{rot}_G (31b)

where the contribution to gravitation, related to translational component of mass is E^{tr}_G = β_G m^+_Cv^2 and contribution of particle rotation (torsion) is: E^{rot}_G = β_G m^+_Cω^2_{rot}L^2_{rot}. In contrast to E^{max}_{el} , defined by electromagnetic fine structure constant (α = e^2/~c), maximum of gravitational potential (E^{max}_G ) is determined by introduced in our work (Kaivarainen, 1995, 2000) gravitational fine structure factor (β_G = m^2_0/M^2_{P l}).

We assume that the electromagnetic and gravitational potentials decreases with distance (R) like:

[E_{el}(r) and E_G(r)] ~ −→r /r (31c) where −→r is the unitary radius-vector.

For the case of macroscopic body as a system of interacting atoms and molecules, the translational and rotational contributions should be subdivided to internal (microscopic) and external (macroscopic) subcontributions.

The resulting gravitational potential of body, containing (i) particles, with total mass (M), rotating on orbit with radius (R^{ext}_{rot}), will have a shape: −→E_G = [(E_{trG} )in + (E_{trG} )ext] + [(E_{rotG} )in + (E_{rotG} )ext] = (31d)

= −→r r β_G (_i ∑ ( m^+_C v^2 )_{in} i + Mv^2_{ext} )_{tr} + −→r r β_G (_i ∑ ( m^+_C ω^2_{rot}L^2_{rot} )_{in} i + M ( ω^{ext}_{rot} R^{ext}_{rot} )_2 )_{rot}

The contribution of internal translational and rotational (librational) dynamics may be comparable or bigger than the external ones. Our theory predicts that the increasing of temperature of solid body may increase its gravitational potential due to activation of thermal dynamics of atoms and molecules.

For the other hand, interaction of molecules of body with electromagnetic field (photons), increasing their polarizability and, consequently, Van der Waals interactions, will reduce molecular thermal dynamics and the internal kinetic energy of body. It should reduce also its gravitational potential. There are some experimental evidence, pointing, that the above predictions of my theory are right.

The gravitational factor (β_G = m^2_0/M^2_{P l}) relates the mass symmetry shift ( m^+_C − m^−_C ) with vacuum symmetry shift Δm_V = (m^+_V − m^−_V ), which, in turn, is dependent on equilibrium constant between bivacuum fermions of opposite spins (K_{BV F} ↑�_{BV F} ↓ =^N

+_{[BV F} ↑_]

N^−[BV F^↓] ):

Δm_V = | m^+_V | − | m^−_V | ≡ β_G ( m^+_C − m^−_C ) = N^+m_{BV F} ↑ − N^−m_{BV F} ↓ = m_{BV F} ↕ [N^+ − N^−] (32)

This shift is accompanied by the local [BV F^↑ ⇌ BV F^↓] equilibrium shift, leading to similar shift of [neutrino ⇌ antineutrino]. It means that local gravitational potential may be regulated by torsion (spin) field, influencing on vacuum symmetry shift, as a result of rotational kinetic energy of particle or system of particles change in accordance to (31d).

In our approach, the spin (torsion) field (−→E_S) may be defined simply as a part of gravitational field, dependent on rotational kinetic energy of body (internal and external).

Using (31d), we get the formula of torsion field: −→E_T ≡ E_{rotG} = [(E_{rotG} )in + (E_{rotG} )ext] (32a)

= −→r r β_G (_i ∑ ( m^+_Cω^2_{rot}L^2_{rot} )_{in} i + M ( ω^{ext}_{rot} R^{ext}_{rot} )_2 )_{rot}

Like the gravitational field, the torsion field is not nonlocal. Only nonresonant Bivacuum oscillations (BvO) are nonlocal in the scale of virtual Bose condensate, where they are excited.

The influence of magnetic field, generated by gravitating body, on bivacuum symmetry

The [BV F^↑ ⇌ BV F^↓] equilibrium may be changed also due to difference of interaction energy of curled magnetic field (−→H ), generated by rotating body, with magnetic moments of virtual fermions (−→μ_{V F} ) and virtual antifermions (−→μ_{V aF} ):

Δ−→E^H_G = −→H (N^−−→μ_F−_↑ − N^+−→μ_F+_↓ ) (33)

This contribution to resulting gravitational potential is dependent on relative orientation of vectors of gravitational field polarization between two interacting mass [−→E (M ←→ m)] and −→H and of course the value of −→H tension.

Consequently, in the presence of magnetic field, generated by rotating body the resulting gravitational potential may be expressed as a sum of three contributions:

E_G = [E^{tr}_G + E^{rot}_G ]^{in,ext} ± ΔE^H_G (33a)

Contribution of magnetic field to resulting gravitational potential, defined by (33), may have the opposite sign, than [E^{tr}_G + E^{rot}_G ]^{in,ext}. It means, that magnetic field, generated by body, may influence its gravitational potential and effective mass, changing E_G. This important result of our theory is in total accordance with Searl effect, confirmed in experiments of de Palma, Baurov (1998), Roshin and Godin (2000). These experiments and our theory point to possibility of extraction of ’free’ energy from secondary bivacuum due to its symmetry shift. The symmetry shift of primordial bivacuum in the absence of matter and fields is zero in accordance to our theory (see section 1.1).

The Einstein’s theory of general relativity did not take into account such factors as body rotation, its internal dynamics and generated by body magnetic field.

2.6. Interrelation between hidden and external parameters of elementary particles.

Hidden Harmony as a Golden mean condition

It is shown in our work, that the internal (v^{in}_{gr}) and external (v) group velocities of sub-elementary particles, unified with light velocity via corresponding phase velocities:

v^{in}_{gr}v^{in}_{ph} = v_{gr}v_{ph} = c^2 (34)

are interrelated with each other in a following manner:

c v^{in}_{gr} = 1 [1 − (v/c)^2]^{1/4}

(35)

at the Hidden Harmony conditions, when the internal (hidden) and external group and phase velocities are equal: v^{in}_{gr} = v^{ext}_{gr} and v^{in}_{ph} = v^{ext}_{ph} (36) equation transforms (35) to simple quadratic equation:

S^2 + S − 1 = 0 (37) or : S (1 − S)^{1/2}

= 1 (37a)

with solution, corresponding to Golden Mean

S = (v/c)^2 = v/v_{ph} = 0.618 (38)

At the Golden Mean realization, the mass symmetry shift of uncompensated sub-elementary particle is equal to the rest mass of elementary particle: [(| m^+_C | − | m^−_C |) = m_0 ]_S (39) and : S = (v/c)^2 = (v_{gr}/v_{ph})^{in,ext} = [ 2T_{kin} E_{tot} ]_s = 0.618 (39a)

where the total energy of wave B is a sum of kinetic and potential ones: E_{tot} = T_{kin} + V. Using (39) and (24) we get, that the frequency of [C ⇌ W ] pulsation at Golden mean condition is determined by the rest mass of elementary particle:

ω^S_0 = m_0c^2/~ (40)

We define this fundamental frequency of elementary particles pulsation as Golden mean frequency.

For m_0, equal to mass of rest of the electron, the Golden mean frequency is: ω_0 = 9.03 · 10^{20} s^{−1}. For quarks it is about three order higher. The latter is close to Golden mean frequency of τ −electrons, as a possible components of quarks in form of corresponding standing waves.

The expressions for electromagnetic (29) and gravitational (31) potentials also change in corresponding way at Hidden Harmony conditions:

E^S_{el} = αm_0c^2 E^S_G = βm_0c^2 (41)

Similarity between E^S_G and the energy of neutrino, as that of uncompensated bivacuum fermion (eq. 7), points to participation of neutrino/antineutrino in mechanism of gravitation.

¿From eq.(19), taking into account (40) we get the following expressions for real (m^+_C) and mirror (m^−_C) mass at Golden mean conditions: [ m^+_C v^2 = m_0c^2

]_2

→ (m^+_C )^2v^4 = m^+_Cm^−_C c^4 (42) or : [ m^−_C m^+_C ]_S = ( v^S c )_4

= S^2 (42a) where : [ m^+_C ]_S = m_0 S^2 and [ m^−_C ]_S = m_0S^2 (42b)

3. Bivacuum - Matter Interaction 3.1. Influence of bivacuum quantum oscillations on matter properties

We put forward a hypothesis, that any kind of selected system, able to self-assembly, self-organization and evolution: from atoms to living organisms and from galactics to Universe - are tending to condition of Hidden Harmony (28), displaying in Golden Mean realization. Corresponding driving force may be named ”Harmonization Force (HF)”. This force is a consequence of minimization of difference between external and internal action, i.e. minimization of resulting action:

ΔS = | S^{in} − S^{ext} | = | |m^+_C ( v^{in}_{gr} )_2

− m^+_C (v^{ext}_{gr} )^2 | | t → 0 (43)

This is accompanied by: | m^+_C − m^−_C | → m_0 (43a)

In accordance to our model (Kaivarainen, 1995; 2000), the internal (hidden) kinetic energy is a constant, specific for each kind of sub-elementary particle:

2T^{in}_k = m^+_C ( v^{in}_{gr} )_2 = const (44)

Consequently, condition (43) may be achieved only by change of external kinetic energy: m^+_C(v^{ext}_{gr} )^2. The mechanism of corresponding driving Harmonization force, in accordance to our theory, is related to interaction of subsystems: bivacuum and matter due to influence of Bivacuum oscillations (BvO) with basic frequencies (ω^i_0), defined by the rest mass of elementary particles (eq. 13), on frequency of [C ⇌ W ] pulsation of elementary particles, forming matter. Under the permanent action of BvO synchronization of total system [bivacuum + matter] occur. It is shown in theory of autooscillations of nonlinear systems with many degrees of freedom (matter in our case), that the resonance may take a place not only at the equality of external frequency (ω^i_0 of BvO in our case) and internal Golden mean frequency (ω^i_B = ω^i_0) of [C ⇌ W ] pulsation, but at following combinations of external and internal frequencies:

pω^i_0 = qω^{(1)}_B (45)

pω^i_0 = qω^{(1)}_B + rω^{(2)}_B p, q, r = 1, 2, 3...(integer numbers)

The resonant energy exchange between interacting elements of nonlinear systems with many degrees of freedom, i.e. between nuclears and electrons, atoms and molecules may occur. The energy exchange between different degrees of freedom at resonance conditions may be displayed in coherent change of external kinetic energy of clusters of atoms and molecules and finally in acceleration of even macroscopic bodies, if the amplitude of BvO is big enough. The latter may be achieved as a result of bivacuum transitons excitation by the curled magnetic field, like in Searl effect (Roshin and Godin, 2000).

Except the definite relations between the frequency of external and internal frequencies (31), the resonant excitation of system (matter) needs certain geometrical conditions, which exclude possible compensation of the external field action by different elements of this system. The latter conditions means that resonant interaction of BvO with macromolecules, like DNA and proteins, as well as with macroscopic systems may direct the evolution of such systems geometry to Golden mean, inducing the changes of not only in their dynamics, but also of spatial parameters. Certain demands to three-dimensional parameters of systems with dissipation, interacting with BvO, may be determined by the autooscillations regime conditions.

The described directed influence of Bivacuum oscillations with fundamental frequencies (ω^i_0) on elementary particles, their assembles in form of atoms and molecules, affecting the dynamics and geometry of microscopic, mesoscopic and macroscopic systems - could be a physical background for realization of Principle of Least Action.

3.2. Unification a of Electromagnetism and Gravitation with Time, Space and Mass

Analysis of principle of Least action in Lagrange form and principle of uncertainty in coherent form for free particle (V = 0) leads us to formulation of pace of time (dt/t = d ln t) as a measure of the system’s real kinetic energy pace of change:

d ln t = −d ln T_{kin} = d ln m^+_C + 2d ln L^+ (46)

where the real kinetic energy T^+_{kin} = ~^2/2m^+_C L^2 is related with space parameter - the radius of wave B length as: L^+ = ~/m^+_Cv

It is easy to show, that at permanent velocity v = const, the real mass m^+_C and real space L^+ are also constant and, consequently, the time: t = const. Increasing of wave B length of elementary systems (particles) means increasing the probability of their Bose condensation and unification. At critical values of wave B length, the process, like 1st order phase transition of matter, takes a place (Kaivarainen, 1995, 2000).

Taking into account (29) and (31), we get from (46) simple, symmetric and very important formula of unification of temporal field change of any closed system with changes of its electromagnetic and gravitational potential, mass and space:

d ln t = −d ln T_{kin} = −d ln E_{el} = −d ln E_G = d ln m^+_C + 2d ln L^+ (47)

Resistance of Bivacuum Symmetry to Perturbation, as Reason of

Inertia

The inertial property of real mass (m^+_C) of [C] phase in our model is a consequence of bivacuum symmetry reaction to real kinetic energy increasing (m^+_C v^2) and corresponding increasing of CVC energy of [W] phase, necessary to keep [C ⇌ W ] equilibrium. Such tendency to keep dynamic [C ⇌ W ] equilibrium of sub-elementary particles, corresponding to certain bivacuum symmetry shift, in spite of external perturbation of this equilibrium, we termed generalized principle of Le Chatelier (Kaivarainen, 2000).

The bivacuum symmetry resistance to perturbation, responsible for inertia, is a distant, but not nonlocal effect. In contrast to nonlocal Mach’s principle, our theory explains the existence of inertial mass even for only one particle in the empty Universe. We do not need to apply in our theory to mass producing Higgs-like fields also. The equality of inertial and gravitational mass leads naturally from our theory of gravitation and inertial mass.

4. Influence of Matter on Bivacuum Properties.

4.1. Positive and negative Casimir effects, Virtual Jet Generator

The decreasing of bivacuum virtual pressure in space between close and parallel conducting plates, as respect to virtual pressure outside the plates, explains the Casimir attractive (positive) effect. Increasing the Bivacuum oscillations (BvO) symmetry and making them more coherent in space between plates may be induced by the coherent [C ⇌ W ] pulsation of the electrons of conducting plates.

It leads to decreasing of probability of uncompensated (asymmetric) virtual transitons (VT) excitation. This determines the effective value of density/pressure of virtual particles or antiparticles between conducting plates.

In contrast to this situation, it is known that cavities with some special geometry, like two close hemispheres - increase the probability of virtual particles and antiparticles origination in bivacuum, leading to repulsion between hemispheres (Lamoreaux, 1997). We termed like phenomena as negative Casimir effect (Kaivarainen, 2000).

It was supposed, that each of two hemispheres or other asymmetric structures, like open cones, pyramids, etc. may serve as Virtual Jet Generators (VJG), increasing the uncompensated fraction of virtual pressure (VP). If so, they may be used for extraction of free energy from bivacuum and propulsion in bivacuum (Kaivarainen, 2000; 2001). Consequently, between subsystems: bivacuum and matter the feedback reaction is existing.

4.2. Virtual replica (VR) of condensed matter

Three contributions to Virtual Replica (VR), generated by matter, are introduced:

1) local - electromagnetic contribution in form of IR photons radiation of any bodies with absolute temperature T >0). This contribution is dissipating quickly with distance;

2) distant - vibro-gravitational in form of modulated resonant Bivacuum oscillations (BvO), generated the virtual pressure waves (VPW). Another distant factors of VR are modulated energy of neutrino, as uncompensated bivacuum fermions (BVF^↑) and oscillation of [neutrino ⇌ antineutrino] equilibrium constant. The [ BV F^↑ ⇌ BV F^↓ ] equilibrium constant, equal to that of [neutrino ⇌ antineutrino] (see eqs. 7a and 7b) is a function of bivacuum symmetry shift: K_{BV F} ↑�_{BV F} ↓ = [BV F^↑] [BV F^↓] = K_ν�_{eν} = f(Δm_V ) (48)

Corresponding equilibrium may be modulated by vibro-gravitational and magnetic field of matter;

3) nonlocal contribution to VR may be related to nonresonant perturbation of Bivacuum oscillations (BvO) without changing the scale of Virtual Bose Condensate, formed by BVF and BVB.

The second and third type of VR represent superposition of N-dimensional standing vibro-gravitational waves (VGW) and modulated VPW, correspondingly. The N is a number of virtual degrees of freedom in bivacuum, excited by matter in bivacuum. Consequently, VR has the N-dimensional hologram properties. In this point our theory is close to ideas, developed by Bohm.

At resonant conditions BvO are responsible for energy, density of virtual particles (virtual transitons) and virtual pressure, providing the feedback influence of BVR on matter, including living organisms. All kinds of BVR are the result of coherent [C ⇌ W ] transitions of quasisymmetric pairs [F^−_↑ ▷◁ F^+_↓ ]^∗ of triplets ⟨ [F^−_↑ ▷◁ F^+_↓ ]^∗ + F^−_↑ ⟩ , modulated by molecular dynamics of condensed matter, related with properties of uncompensated sub-elementary fermion (F^−_↑ ).

The resulting Pointing vector (−→P^{res}_{e−m}) of quasisymmetric pair [F^−_↑ ▷◁ F^+_↓ ]^∗, in contrast to ideally symmetric one [F^−_↑ ▷◁ F^+_↓ ], is nonzero, because the electromagnetic components of CVC in former case do not compensate each other totally:

−→P_{rese−m} = −→P F^−_{↑e−m} + −→P F+_{↑e−m} = [E × H]F^−_↑ + [E × H]F+_↑ ≠ 0 (48a)

This inequality determines the difference between energy and pressure of virtual particles and antiparticles, due to asymmetry of BvO, generated by coherent [C ⇌ W ] pulsation of [F^−_↑ and F^+_↓ ]^∗.

The bigger is gravitational potential of body, the bigger is induced by it resulting bivacuum symmetry shift: E_G ~ Δm_V c^2 and absolute value of excessive | | −→P_{rese−m}| | in (48a).

The 3D spatial structure of body and its composition may be responsible for value and sign of Casimir effect, decreasing or increasing the resulting virtual pressure of bivacuum, generated by gravitating body. Rotation of this body will increase the above effect as a result its particles kinetic energy increasing.

The electromagnetic field, generated by rotating body may increase the probability of transitions between bivacuum energy sublevels, density of virtual particles/antiparticles and resulting (noncompensated) virtual pressure around the body.

Our notion of bivacuum symmetry shift and its consequences have some similarity with notion of Polarizable Vacuum (PV), introduced by Puthoff (1999). The PV approach means, in principle, the possibility of space-time metric ”engineering” by changing vacuum permittivity: ε_0 → Kε_0 and permeability: μ_0 → Kμ_0 , where K is a variable vacuum dielectric constant (Puthoff, Little and Ibison, 2000). If K >1 (K ≈ 1 + 2GM/rc^2 in solar system), this decreases the values of light velocity, frequency of photons, energy, length, pace of time and increases the mass of body, as respect to the values of same parameters of body in the absence of gravitational field, when K = 1. In terms of our theory K > 1,corresponds to positive vacuum symmetry shift and K = 1 corresponds to vacuum symmetry shift equal to zero. At condition K < 1 (negative vacuum symmetry shift) all the above listed parameters, related to space-time metric, change in opposite direction as respect to K > 1.

It leads from our Hierarchic theory of condensed matter (see http://arXiv.org/abs/physics/0003044) that each of 24 collective quantum excitations, introduced in new theory, is characterized by specific coherent oscillations and corresponding averaged kinetic energy (T^i_{kin}). Each of these contributions to resulting gravitational potential may be evaluated separately. Our Hierarchic theory of condensed matter in combination with described model of duality allows the quantitative evaluation of distant component of vacuum replica: Vibro - Gravitational Replica (VGR).

4.3. Main features of Hierarchic theory of condensed matter

A basically new hierarchic quantitative theory, general for solids and liquids, has been developed (Kaivarainen, 2000a). It was assumed, that anharmonic oscillations of particles in any condensed matter lead to emergence of three-dimensional (3D) superposition of standing de Broglie waves of molecules, electromagnetic and acoustic waves. Consequently, any condensed matter could be considered as a gas of 3D standing waves of corresponding nature. Our approach unifies and develops strongly the Einstein’s and Debye’s models.

Collective excitations in form of coherent clusters, representing at certain conditions the mesoscopic molecular Bose condensate, were analyzed, as a background of hierarchic model of condensed matter.

The most probable de Broglie wave (wave B) length is determined by the ratio of Plank constant to the most probable impulse of molecules or by ratio of its most probable phase velocity to frequency. The waves B are related to molecular translations (tr ) and librations (lb). As the quantum dynamics of condensed matter does not follow in general case the classical Maxwell- Boltzmann distribution, the real most probable de Broglie wave length can exceed the classical thermal de Broglie wave length and the distance between centers of molecules many times. This makes possible the atomic and molecular mesoscopic Bose condensation in solids and liquids at temperatures, below boiling point. It is one of the most important results of new theory, which we have confirmed by computer simulations on examples of water and ice and the Virial theorem. Four strongly interrelated new types of quasiparticles (collective excitations) were introduced in our hierarchic model:

1. Effectons (tr and lb), existing in ”acoustic” (a) and ”optic” (b) states represent the coherent clusters in general case;

2 Convertons, corresponding to interconversions between tr and lb types of the effectons (flickering clusters);

3. Transitons are the intermediate [a ⇌ b] transition states of the tr and lb effectons;

4. Deformons are the 3D superposition of IR electromagnetic or acoustic waves, activated by transitons and [lb ⇌ tr] convertons.

Primary effectons (tr and lb) are formed by 3D superposition of the most probable standing de Broglie waves of the oscillating ions, atoms or molecules. The volume of effectons (tr and lb) may contain from less than one, to tens and even thousands of molecules. The first condition means validity of classical approximation in description of the subsystems of the effectons. The second one points to quantum properties of coherent clusters due to molecular Bose condensation.

It leads from our computer simulations, that liquids are semiclassical systems because their primary (tr) effectons contain less than one molecule and primary (lb) effectons - more than one molecule. The solids are quantum systems totally because both kind of their primary effectons (tr and lb) are mesoscopic molecular Bose condensates. It is shown, that the 1st order [gas → liquid] transition is accompanied by strong decrease of librational (rotational) degrees of freedom due to emergence of primary (lb) effectons. In turn, the [liquid → solid] transition is followed by decreasing of translational degrees of freedom due to molecular mesoscopic Bose-condensation in form of primary (tr) effectons.

In the general case the effecton can be approximated by parallelepiped with edges corresponding to de Broglie waves length in three selected directions (1, 2, 3), related to the symmetry of the molecular dynamics.

The in-phase oscillations of molecules in the effectons correspond to the effecton’s (a) - acoustic state and the counterphase oscillations correspond to their (b) - optic state. States (a) and (b) of the effectons differ in potential energy only, however, their kinetic energies, impulses and spatial dimensions - are the same. The (a → b) or (b → a) transition states of the primary effectons (tr and lb), defined as primary transitons, are accompanied by a change in molecule polarizability and dipole moment without density fluctuation. In this case the transitions lead to absorption or radiation of IR photons, respectively.

Superposition of three internal standing IR photons, penetrating in different directions (1,2,3) - forms primary electromagnetic deformons (tr and lb). On the other hand, the [lb⇌ tr] convertons and secondary transitons are accompanied by the density fluctuations, leading to absorption or radiation of phonons.

Superposition of standing phonons in three directions (1,2,3), forms secondary acoustic deformons (tr and lb). Correlated collective excitations of primary and secondary effectons and deformons (tr and lb), localized in the volume of primary tr and lb electromagnetic deformons, lead to origination of macroeffectons, macrotransitons and macrodeformons (tr and lb respectively).

Correlated simultaneous excitations of tr and lb macroeffectons in the volume of superimposed tr and lb electromagnetic deformons lead to origination of supereffectons. In turn, the coherent excitation of both: tr and lb macrodeformons and macroconvertons in the same volume means creation of superdeformons. Superdeformons are the biggest (cavitational) fluctuations, leading to microbubbles in liquids and to local defects in solids.

Total number of quasiparticles of condensed matter equal to 4!=24, reflects all of possible combinations of the four basic ones [1-4], introduced above. This set of collective excitations - is proved to be able to explain virtually all the properties of condensed matter. It is quantitatively verified on examples of water and ice in wide T-interval: 5-373 K, using new theory based computer program (copyright, 1997, Kaivarainen). Our hierarchic concept creates a bridge between micro- and macro- phenomena, dynamics and thermodynamics, liquids and solids in terms of quantum physics.

4.4. Modulation of matter-induced Bivacuum oscillations by Vibro-Gravitational Waves (VGW).

The vibro-gravitational waves A^i_{V GW} with frequency of order: ν_{V GW} ~ 10^{12} s^{−1}, related with thermal vibrations of atoms and molecules of condensed matter, modulate the high-frequency [C ⇌ W ] pulsation (ν_C�_W ~ 10^{21} s^{−1} ~ ω_0) of elementary particles. In turn, the matter-generated and thermally modulated Bivacuum oscillation (BvO) pattern superimpose with basic BvO of Golden mean quantized frequency (ω_0):

(n + 1 2 )ω_0 = (n + 1 2 )m_0c^2/~ (49)

Corresponding resulting superposition contains information about matter properties and may be termed ”Virtual replica (VR)” of matter.

For each of 24 selected collective excitation of condensed matter, considered in our Hierarchic theory of condensed matter (Kaivarainen, 2000b), the averaged thermal vibrations contribution to gravitational potential of particles, can be evaluated:

A^i_{V GW} = β2T^i_{kin} (50)

The equation for total internal kinetic energy of condensed matter is a sum of contributions of each of 24 excitation. It may be calculated, using our computer program (Kaivarainen, 1995; 2000a).

The most effective source of vibro-gravitational waves (VGW) are coherent clusters, existing in liquids (librational primary effectons) and solids (librational and translational primary effectons) as a result of high - temperature mesoscopic Bose condensation. Primary transitons, representing transition state between optic (b) and acoustic (a) modes of the primary effectons and convertons - transition states between primary librational and translational effectons also may generate VGW and vibro-gravitational replica (VGR) in bivacuum. Due to coherency of VGW, excited in bivacuum by listed kind of excitations, they may form a hologram-like system of standing waves - VGR. Other excitations of condensed matter are not so coherent. Their VGW can not form standing waves and their VGR are not stable. This means that corresponding ’memory’ of bivacuum is very short.

Taking this into account, the energy of vibro-gravitational waves (as a part of CVC energy), generated by one mole of condensed matter may be calculated (Kaivarainen, 2000a):

A_{V GW} = 2β(T^{tot}_{kin}) = 2β[T^{eff}_{kin} + T^t_{kin} + T^{con}_{kin}] = (51) = βV_0 2 Z ∑ tr,lb [ n_{ef} ∑ (E^a)^2_{1,2,3} 2M_{ef} (v^a_{ph})^2 ( P^a_{ef} + P^b_{ef} ) ] + [ n_t ∑ (E_t)^2_{1,2,3} 2M_t(v^{res}_s )^2 P_d ]

(52)

+ V_0 n_{con} Z ( E_{ac} )_2

6M_c(v^{res}_s )^2 P_{ac} + ( E_{bc} )_2

6M_c(v^{res}_s )^2 P_{bc} + ( E_{cMd}

)_2

6M_c(v^{res}_s )^2

In accordance to our model, between the mass of two sub-elementary particles, forming coherent pair: [V^+▷◁ V^−] and the third sub-elementary particle (V^±) of triplet: ⟨ [V^+ ▷◁ V^−] + V^± ⟩ e^−, e+ (53)

the direct correlation is existing. Such correlation is a result of highly correlated dynamics of sub-elementary particles, composing particles. The mass, charge and other properties of elementary particle are determined by uncompensated sub-elementary particle (V^±) of triplet.

The sum of contributions, generated by [C ⇌ W ] pulsations of number (i) of coherent pairs of sub-elementary particles: [V^+▷◁ V^−], to amplitude of basic Golden mean bivacuum oscillations (A_{BvO}) - determines the amplitude of matter-induced bivacuum gap oscillations (BvO): [A_{BvO}(t)]^{mat} = ∑ i ( Δm^+_V + Δm^−_V )_{mat} c^2 (54)

Corresponding instant resulting amplitude of energetic landscape of bivacuum gap is a sum of instant values of basic BvO amplitude [A_{BvO}(t)] and matter-induced BvO [A^{mat}_{BvO}(t)], modulated by thermal vibrations of atoms and molecules with gravitational contribution [βA^{CV C}_{V GW} (t)]: A^{res}_{BvO}(t) = A_{BvO}(t) + [ ∑ i A^{mat}_{BvO}(t) + βA^{CV C}_{V GW} (t) ]_{mat} (54a)

The energetic landscape, determined by A^{res}_{BvO}(t) may be very unsmooth, depending on kinetic energy distribution of particles and pairs [V^+▷◁ V^−] in composition of oscillating atoms and molecules of condensed matter.

The N-dimensional superposition of thermally modulated matter-generated

Bivacuum oscillations [ ∑ i A^{mat}_{BvO}(t) ] and virtual pressure waves (VPW), ex-

cited by basic Bivacuum oscillations (BvO), may have the N-dimensional hologram properties. We termed this hologram as Virtual replica (VR) of condensed matter. It reflects the matter dynamic properties. Any changes of these properties are accompanied by change of VR, i.e. holomovement after Bohm.

4 .5. Different components of biological cells as a possible virtual jet generators

Our Hierarchic Model of Consciousness - HMC (Kaivarainen, 2000c) is based on Hierarchic theory of condensed matter (Kaivarainen, 1995; 2000b). In accordance to this theory, coherent properties of water clusters in microtubules (MT) and distant exchange by IR photons, radiated by these clusters (mesoscopic molecular Bose condensate - MBC) may be responsible for distant interaction between MT of different neurons and neuron ensembles with similar orientation of MT.

In accordance to our HMC, each specific kind of neuron ensembles excitation - corresponds to hierarchical system of three-dimensional (3D) standing waves of following interrelated kinds: thermal de Broglie waves (waves B), produced by anharmonic vibrations of molecules; electromagnetic (IR) waves; acoustic waves and vibro-gravitational waves (Kaivarainen, 2000b). Corresponding complex hologram may be responsible for distant quantum neurodynamics regulation and for morphogenetic field.

In our model we consider quantum collective excitations, resulted from coherent anharmonic translational and librational oscillations of water in the hollow core of the microtubules. It was shown, that water fraction, related to librations, represent mesoscopic molecular Bose condensate (MBC) in form of coherent clusters. The dimensions of water clusters (nanometers) and frequency of their IR radiation may be enhanced by interaction with walls of MT. It is most organized and orchestrated fraction of condensed matter in biological cells. The Brownian effects, which influence reorientation of MT system and probability of cavitational fluctuations, stimulating [gel - sol] transition in nerve cells - may be responsible for non-computational element of consciousness. Other models (Wigner, 1955 and Penrose, 1994) relate this element to wave function collapse.

Change of the ordered fraction of water in microtubules in form of MBC, leads to [gel-sol] transition, related to reversible assembly - disassembly of actin microfilaments, change of osmotic pressure, pulsation of cells volume and membranes deformation. Corresponding ”holomovement” of Virtual replica (VR) of living organism may be responsible for mind-matter interaction, telepathy and other phenomena, related to parapsychology. The bigger is number of MTs with similar orientation of coherently interacting cells, the bigger is corresponding fraction of ordered water, very sensitive to nerve excitation. There are evidence, pointing that spatial properties of DNA and MTs follow the Golden mean rule (see web site of Dan Winter http://www.danwinter.com/). In accordance to our results, it is a condition, optimal for exchange interaction of matter with bivacuum by Bivacuum oscillations (BvO).

Consequently, DNA, chromosomes, microtubules and bunches of MTs may serve as effective virtual jet generators (VJG), increasing virtual pressure in selected direction. It may be due to existing of librational effectons and high frequency conversions between librational and translational water effectons in MT. The collective contribution of MT, related to librational kinetic energy of coherent water, in Virtual replica of living organisms may be significant. This contribution for one mole of water may be calculated like (Kaivarainen, 2000):

(2T^{lb}_k )^{in} = V_0 2 Z ∑ lb [ n_{ef} ∑ (E^a)^2_{1,2,3} 2M_{ef} (v^a_{ph})^2 ( P^a_{ef} + P^b_{ef} ) ] (55)

The doubled kinetic energy of [lb/tr] convertons also may be evaluated:

(2T^{con}_k )^{in} = V_0 n_{con} Z [ ( E_{ac} )_2

6M_c(v^{res}_s )^2 P_{ac} + ( E_{bc} )_2

6M_c(v^{res}_s )^2 P_{bc} + ( E_{cMd}

)_2

6M_c(v^{res}_s )^2 P_{cMd} ]

(56)

The charged bilayer membranes of biological cells, including neurons and axons have a properties of system of Casimir chambers of variable geometry. At certain conditions (i.e. depolarization) they may provide also the cumulative virtual jet effect.

At the ”rest” condition of cells the resulting concentration of internal anions of neurons is bigger than that of external ones, providing the difference of potentials equal to 50-100mV. As far the thickness of membrane is only about 5nm or 50Å it means that the gradient of electric tension is about: 100. 000 V/sm i.e. it is extremely high. Depolarization of membrane usually is related to penetration of Na^+ ions into the cell. The processes of depolarization, accompanied by pulsation of nerve cell body, - change the properties of membranes as Casimir chambers and, consequently, the virtual replica of cell.

The virtual replica of all cells, involved in nerve excitation, including acupuncture points, change in-phase with corresponding elementary acts of consciousness.

5. Possible mechanism of Bivacuum mediated Matter-Matter and Mind-Matter interaction

The virtual replica (VR) of condensed matter (living organisms in private case), may influence properties of uncompensated (effective) virtual pressure in following ways:

1) changing the amplitude of virtual pressure waves (VPW) in-phase with Bivacuum oscillations (BvO). This factor is dependent on fraction of coherent particles in system with in-phase [C ⇌ W ] transitions. The important role of Mind-Matter and Mind-Mind interaction is related to coherent fraction of water in microtubules in state of mesoscopic molecular Bose condensate. This fraction is a variable parameter, specific for kind of elementary act of consciousness;

2) changing bivacuum symmetry shift, related to [BV F^↑ ⇌ BV F^↓] ≡ [neutrino ⇌ antineutrino] equilibrium shift, induced by magnetic field of matter variation. Decreasing/increasing of the vacuum symmetry shift will be accompanied by decreasing/increasing of the effective uncompensated VPW energy;

3) shifting the Golden mean resonance conditions of [matter - bivacuum] interaction by exchange of BvO, as a result of spatial perturbation of matter, changing the frequency of [C ⇌ W ] pulsations of its elementary particles. This factor may increase or decrease the amplitude of BvO and, consequently, the amplitude of virtual pressure waves (VPW).

If geometry and other properties of matter provide the negative (repulsion) Casimir effect, corresponding virtual jet generation (VJG) increases the above described manners of influence of matter on virtual pressure waves (VPW).

The deviation of virtual replica (VR) in form of standing VPW from ”Virtual Noise” of bivacuum and a life-time of VR are dependent on the scale of coherent molecular/atomic excitations in biosystems, i.e. amplitude of VR and proximity of characteristic frequencies of VR to fundamental Golden mean frequencies of BvO, i.e. the effectiveness of resonant matter-bivacuum energy exchange.

Combination of the described above three factors of virtual replica (VR), generated, for example by ’sender’: crystal, water or human Mind, may change a strong, weak and electromagnetic interaction between quarks, elementary particles, atoms and molecules of ’receiver’, its inertial mass and gravitational potential.

Distant Mind-Matter interaction, including telekinesis, may be related to dependent on human will changes of cumulative virtual pressure waves (VPW) parameters.

It is obvious that parameters of VR of Mind are much more variable than those of Matter. They are dependent of human will and are more adjustable for maximum of Mind-Matter interaction.

In more conventional terminology (Puthoff, Little, Ibison, 2000) the Mind activity may change vacuum dielectric constant to value (± ΔK), vacuum permittivity to value (±Δε_0) and vacuum permeability to value (±Δμ_0). In turn, these vacuum changes affect the matter properties, existing in vacuum medium.

Opposite by sign deviation of bivacuum properties from those, corresponding to bivacuum symmetry shift equal to zero (Δm_V = 0), as a result of complicated hierarchical processes (from microscopic to macroscopic scale) may be resulted in opposite change of velocity of radioactive decay, process of phase transitions, kinetics of self-organization, rate of microorganisms division, deviations of random number generator data from normal distribution and perturbation of many other cooperative collective processes.

It is predictable, that the value of Lamb shift, dependent on virtual particles screening of electromagnetic interaction in hydrogen like atoms, may be used as indicator of Mind-Matter interaction, if the mechanism proposed is right. However, the strong magnetic field, used in radiospectroscopy experiments may ’screen’ the effect, induced by Mind. Another possible experimental approach to detect bivacuum perturbation, related to Mind activity, is the precise measurement of Casimir effect and its Mind induced variations.

6. Possible Mechanism of Mind-Mind Interaction (telepathy)

We assume, that the uncompensated due to bivacuum symmetry shift virtual pressure waves (VPW), excited by Bivacuum oscillations (BvO) and dependent on their amplitude, may be responsible for distant subtle interaction between living organisms.

The amplitude of BvO, modulated by matter is dependent on the: 1) number of coherent particles, participating in this specific kind of interaction;

2) sharpness of resonance between [C ⇌ W ] pulsation of elementary particles of matter and fundamental frequencies of BvO, equal to Golden mean frequencies (ω_0 = m_0c^2/~)_{e,μ,τ} . The latter factor is dependent, in turn, on spatial-dynamic properties of matter or neuron’s organelles in private case.

The VR of orchestrated system of nerve cells -’senders’, excited by coherent water of their microtubules, membranes and synaptic contacts and perturbations of this VR as a result of series of elementary acts of consciousness induce corresponding changes in similar organelles of nerve cells -’receivers’. There are experimental evidence that cavitational fluctuations, accompanied by sonoluminescence, playing in our Hierarchic model of consciousness the important role in [gel-sol] transitions, are related to quantum vacuum radiation (virtual pressure) (Eberlein, 1996). As a result, the probability of the same consequence of consciousness acts as in Mind - Sender increases in Mind of Receptor.

Modulated by vibro-gravitational field of microtubules and membranes the all-penetrating neutrino is another probable mediator of subtle Mind- Mind interaction. This modulation is most effective in a course of nerve cells, including axons, excitation. Modulated by ’sender’ neutrino (a consequence of uncompensated bivacuum fermion), leads to corresponding modulation of vacuum symmetry shift.

Vacuum symmetry shift oscillation induce in-phase oscillation of effective, uncompensated virtual pressure in water structure of microtubules, membranes as Casimir chambers, etc. of ’receiver’.

The charged virtual particles density oscillation change correspondingly the electromagnetic Van der Waals interaction between molecules and the rate of physicochemical processes in nerve cells of ’receiver’. Just this secondary effect of modulated neutrino is important for Mind-Mind interaction.

In such a way the transmission of emotions and images from Mind sender to Mind receiver may occur. The closer are VR frequencyphase parameters of two or more interacting biosystems, the higher is probability of resonant VPW exchange interaction between such systems.

The Mind-Mind interaction, mediated by modulated BvO and neutrino, may be much more specific than in Mind-Matter interaction.

It may be most effective, when interacting persons are genetically close, i.e. their nerve systems are tuned to each other on molecular, cell/subcell levels, generating very close Virtual Replicas and with similar reaction on them.

7. Audio/Video Signals Skin Transmitter, based on Hierarchic model of consciousness

I proposed the idea of new device, where the laser beam with frequency of cavitational fluctuations and/or convertons and ultraweak intensity will be modulated by acoustic and/or video signals. The modulated output optic signals will be transmitted from laser to the nerve nodes of skin, using waveguides. It is supposed that the nerve impulses, stimulated by modulated laser beam, can propagate via complex axon-synapse system to brain centers, responsible for perception and processing of audio and video information. The long-term memorizing process also can be stimulated effectively by Skin Transmitter.

The direct and feedback reaction between brain centers, responsible for audio and video information processing and certain nerve nodes on skin is predictable. The coherent electromagnetic radiation of these nodes, including the acupuncture one can be responsible for so-called aura.

One of the important consequence of our Hierarchic model of consciousness is related to radiation of ultraviolet and visible photons (”biophotons”) as a result of water molecules recombination after their dissociation. Dissociation can be stimulated by cavitational fluctuation of water in the volume of superdeformons, inducing reversible disassembly of microfilaments and [gel-sol] transition. The frequency and intensity of this electromagnetic component of biofield, in turn, can affect the kinetic energy of the electrons, emitted by skin in the process of Kirlian effect measurement. Our model predicts, that the above mentioned stimulation of psi-activity by resonant external radiation, should influence on colors and character of Kirlian picture, taken even from distant untreated by skin-transmitter points of human body. There are another resonant frequencies also, calculated from my Hierarchic theory of matter, enable to stimulate big fluctuations of water in MTs and their disassembly.

Verification of these important consequences of our model and making a prototype of Audio/Video Signals Skin Transmitter is the intriguing task of future. The practical realization of Audio/Video Signals Skin Transmitter will be a good additional evidence in proof of HMC and useful for lot of people with corresponding disabilities.

The existence of distant Mind-Mind interaction may be proved by encephalogram registration and Kirlian effect. It is predictable, that application of audio/video signals skin transmitter (Kaivararinen, 1999, 2000b), to acupuncture points, should be effective regulator and stimulator of psi-abilities.

REFERENCES

Aspect A. and Grangier P. Experiments on Einstein-Podolsky- Rosen type correlations with pairs of visible photons. In: Quantum Theory and Measurment. Eds. Wheeler J.A., Zurek W.H.

Princeton University Press, 1983.

Bohm D. Wholeness and the Implicate Order. London: Routledge & Kegan Paul, 1980.

Bohm D. Hidden variables and the implicate order. In: Quantum implications, ed Basil J. Hiley and F.D.Peat (London: Routledge & Kegan Paul, 1987.

Bohm D. A new theory of the relationship of Mind and Matter. J.Amer.Soc. for Psyhial Research. April 1986, N2, p.128.

Bohm D. and Hiley B.J. The Undivided Universe. An ontological interpretation of quantum theory. Routledge. London, New York 1993.

Baurov A. Yu., Ogarkov B.M. Method of generating mechanical and embodiments of a device for carrying outside method. The international application PCT/RU/94/00135 from 23.06.94.

Boyer T.H. Phys. Rev. 174, 1764, 1968.

Cramer J.G., Rev. Modern Physics, 58, 647-688, July, 1986. Davis P. Superforce. The search for a Grand Unified theory of Nature. A Touchstone Book. Simon and Schuster Inc., New York, 1985.

Davis P. (ed.) The new physics. Cambridge University Press (USA), 1994.

Dirac P. A.M., The Principles of Quantum Mechanics, Claredon Press, oxford, 1958.

Eberlein C. Sonoluminescence as quantum vacuum radiation. Phys. Rev. Lett. 3842 (1996).

Einstein A. Collection of works. Nauka, Moscow, 1965 (in Russian).

Einstein A., Podolsky B. and Rosen N. Phys. Rev. 1935, 47, 777.

Elizalde E. and Romeo A., am. J. Phys. 59, 711, 1991. Feynman R. The character of physical law. Cox and Wyman Ltd., London, 1965.

Feynman R. QED - The strange theory of light and matter. Princeton University Press, Princeton, New Jersey, 1985.

Frehland E. (ed.) Synergetics from microscopic to macroscopic order. Springer, Berlin, 1984.

Glansdorf P., Prigogine I. Thermodynamic theory of structure, stability and fluctuations. Wiley and Sons, N.Y., 1971.

Grawford F.S. Waves. Berkley Physics Course. Vol.3. McGraw- Hill Book Co., N.Y., 1973.

Haake F. Quantum signatures of chaos. Springer, Berlin, 1991.

Haisch B., Rueda A. and Puthoff H.E. Physics of the zeropoint field: Implications for inertia, gravitation and mass. Speculations in science and technology, vol.20, pp. 99-114.

Haish B., Rueda A. and Puthoff H.E. Inertia as zero-point field Loretz force. Phys. Rev. A, 49, 678, (1998).

Haken H. Synergetics, computers and cognition. Springer, Berlin, 1990.

Hawking S.W. A brief history of time. Bantam Press, Toronto, N.Y., London, 1988.

Hestenes D. Found of Phys, 20(10), 1990.

Jin D.Z., Dubin D.H. E. Characteristics of two-dimensional turbulence that self-organizes into vortex crystals. Phys. Rev. Lett., 84(7), 1443, 2000.

Kaivarainen A. Dynamic model of wave-particle duality and Grand unification. University of Joensuu, Finland 1993. 118 p.

Kaivarainen A. Hierarchic Concept of Matter and Field. Water, biosystems and elementary particles. New York, NY, 1995, ISBN 0-9642557.

Kaivarainen A. (2000). In the Archives of Los-Alamos: http://arXiv.org/find/condmat,physics/1/au:+kaivarainen/0/1/0/past/0/1

http://arXiv.org/abs/physics/0003001 Kaivarainen A. (2000b). In the Archives of Los-Alamos: http://arXiv.org/abs/physics/0003044 Kaivarainen A. (2000c). In the Archives of Los-Alamos: http://arXiv.org/abs/physics/0003045 Kiehn R.M. The Falaco Soliton: Cosmoc strings in a swimming pool (1998);

Coherent structures in fluids are deformable topological torsiopn defects. At: IUTAM-SMFLO conf. at DTU, Denmark, May 25, 1997; URL: http://www.uh.edu/~rkiehn

Lamoreaux S.K. Demonstration of of the Casimir in the 0.6 to 6 μm. Phys Rev. Lett. 78, 5, (1997).

Mohideen U. and Roy A. Precision measurement of the Casimir force from 0.1 to 0.9 μm. Phys. Rev. Lett. 81, 4549 (1998).

Nicolis J.C. Dynamics of hierarchical systems. Springer, Berlin, 1986.

Penrose R. The Emperor’s New Mind. Oxford University Press, London. 1989.

Penrose R. Shadows of the Mind. Oxford University Press, London, 1994.

Peres A. Classification of quantum parodoxes: nonlocality vs. contextuality. Conference proceedings: ”The Interpretation of Quantum Theory: Where do we stand?”, New-York, April 1992.

Peres A. Quantum theory: Concepts and Methods. Kluwer Acad. Publ. Dordrecht, 1993.

Pribram K. Brain and Perception. Lawerence Erlbaum, New Jersey. 1991.

Prokhorov A. M. (Ed.) Physical encyclopedia. Vol.1-4. Moscow, 1988.

Puthoff H. E., Little S.R., Ibison M. Engeneering the zeropoint field and polarizable vacuum for interstellar flight. 2000.

Puhoff H.E. ’Can the vacuum be engineerred for spaceflight applications ? Overview of theory and experiments’, J. Sci. Exploration, 12, 295 (1988).

Puhoff H.E. Gravity as zero-point fluctuation force. Phys. Rev. A, 39 (5), 2333 (1989).

Puthoff H.E. Ground state of hydrogen as a zero-point fluctuationdetermined state. Phys.Rev.D. 1987, 35(10), 3255.

Puthoff H.E. Source of vacuum electromagnetic zero-point energy. Phys.Rev.A. 1989, 40(9), 4857.

Radin D. ’The conscious universe: the scientific truth of psychic phenomena’, HarperEdge, 1998, 362 pp, ISBN 0-06-251502-0.

Roshin V.V. and Godin S.M. Experimental research of the magneto-gravity effects. 2000.

Rueda A., Haish B. Inertia as reaction of the vacuum to accelerated motion. See: http://arHiv.org/abs/physics/9802031 and http://arHiv.org/abs/physics/9802032

Schecter D. A. and Dubin D. Vortex motion driven by background vorticity gradient. Phys. Rev. Lett. 1999, 83 (11), 2191.

Umezawa H. Advanced Field Theory: Micro, Macro and Thermal Physics (American Institute of Physics, New York), 1993.

Vigier J.-P., Foundations of Physics, 1995, 25, No. 10, 146. Winter D. Web site (http://www.danwinter.com/). Wheeler J.A. and R.P.Feynman, Reviews of mordern physics, 1945, 17, 157.

Wheeler J.A. and R.P.Feynman, Reviews of mordern physics, 1949, 21, 425.

Zeldovitch Ya. B., Khlopov M. Yu., Drama of concepts in cognition of nature. Nauka, Moscow, 1988.

38