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The Quantum Captivity of Physics

The present paper highlights the inconsistencies of the quantum model of the hydrogen atom and describes an alternative natural deterministic model.

[In this slightly corrected version a relation to Neumann systems is mentioned at the end of item 10. Other changes aim at enhancing readability.]

1. For the hydrogen atom (and for many other systems as well) Quantum Mechanics has had an impressive numerological success. On the other hand the dynamics of quantum systems astonishing contradicts experimental results.

2. This paradoxical duplicity is implied by two of the basic objects of quantum wave mechanics, namely:

1.-The Schrödinger self adjoint Hamiltonian energy operator H = -∇ 2 + V , with its eigenvalues -λ n = -Ry/(n + 1) 2 (where Ry = Rydberg energy constant) and eigenspaces E n = ker(H + λ n I).

2.-The Schrödinger time dependent evolution equation (STDE)

∂ψ ∂t = - i H(ψ)
or equivalently its linear unitary flow U t = exp((-i/ )H t).

3.

The energy operator H is essentially correct, justifiable in classical terms, interpretable in agreement with physical phenomena, defensible rationally and indispensable as a crucial constituent of the natural time dependent equation explained below in 9.

4. Contrary to the adequacy of H, the Schrödinger time dependent evolution equation, equivalent as already said to its unitary flow, is a totally incorrect quantum postulate since it:

1.-Has no justification whatsoever in classical or quantum terms.

2.-Postulates a manner of movement of the wave functions that totally disagrees with experimental facts.

3.-Contradicts the observed physical behavior of atoms making it a physically useless and objectively indefensible theoretical entity.

5.

According to the STDE the energy of the electron electron, e H (ψ) = H(ψ), ψ / ψ, ψ , remains forever constant e H (U t (ψ)) = e H (ψ) for all t 6. But the energy of excited electrons in physical hydrogen atoms is only momentarily constant. As soon as the atom radiates any energy, the STDE is contradicted. This is the core of the quantum contradictions, of the quantum inconsistencies, of the quantum irrationality. The situation becomes particularly alarming when the STDE is considered as a differentiable dynamical system. Recall here Schrödinger dictum: verdammte quantenspringerei.

7. The probabilistic interpretation of wave functions was an attempt to save the STDE while metaphysically validating the "random quantum jumps" of 1913 origin. In fact the probabilistic interpretation simply added more confusion to the inadequacy of the STDE. The same quantum contradictions resurfaced, regardless of probabilities, as the pseudo problem of "reduction of the wave packet".

8. The natural, correct, everywhere continuous, deterministic, causal, time dependent equation for the hydrogen atom maintains the use of the self adjoint energy operator H, but introduces important changes in the space of states and the in the evolution law. The result is a rather classical, although non-linear, Hamiltonian system on a cotangent manifold obtained from the linear space of wave functions.

9. The natural evolution equation can be summarized as follows:

1.-Consider the hydrogen atom as a three body system, namely, the proton (a Coulomb potential), the electron (a wave function) and the photon (another wave function). If the photon is ignored a heavy penalty will be paid, as the story of Quantum Mechanics vividly shows.

2.-The states of the hydrogen atom should be pairs (ψ, φ) of real valued wave functions with ψ = ψ(x, y, z) = ψ(r, θ, ϕ) and likewise φ = φ(x, y, z) = φ(r, θ, ϕ). Here ψ represents the electron and φ the photon. These wave functions should satisfy the conditions ψ = 1 and ψ, φ = 0. The wave function φ is then understood as the canonically conjugate variable of ψ. Furthermore (ψ, φ) and (-ψ, -φ) should be considered representatives of one and the same physical state of the atom. The imposed conditions constitute nonlinear constraints on the pairs (ψ, φ).

3.-The total energy of the natural hydrogen atom is the sum of the energies of the electron and photon, e T (ψ, φ) = e H (ψ) + e K (φ).

4.-The natural equation is the pair of Hamilton canonical equations of the total energy function e T , usually written as

∂ψ ∂t = ∂e T ∂φ ∂φ ∂t = - ∂e T ∂ψ
The imposed non-linear constraints makes this pair of equations into non-linear ones. Recall also that "canonical" means "according to the canon" or "natural".

10. Technically the space of states for the time dependent natural equation is the cotangent manifold T * P E of the real projective space P E (or space of Euclid rays; not of Hilbert rays since these require complex multiples of wave functions) of the space E of real valued wave functions. The natural evolution equation is then the Hamiltonian vector field of the total energy function on the symplectic manifold T * P E. This equation can be also described as an infinite dimensional projective Neumann system with degenerate eigenvalues -λ n having multiplicity (n + 1) 2 .

11. The stationary energies are the energies of the stationary states, same as the eigenvalues of H e T (ψ n , 0) = e H (ψ n ) + e K (0) = -λ n 12. The natural stationary states, also called motionless states, are expressible as pairs (ψ n , 0) with ψ n ∈ E n and with null photon, φ = 0. These states are organized into stationary submanifolds P E n × {0} contained in T * P E with hyperbolic dynamics along their normal directions. Note that the stationary projective manifolds have dimension one less than the dimension of the corresponding eigenspaces, dim

P E n × {0} = dim E n -1 = (n + 1) 2 -1.
13. All the excited stationary manifolds are made of homoclinic states. Excited means as usual that n ≥ 1, that is, the energy of states belonging to the excited stationary manifold

P E n × {0} is -λ n = -Ry/(n + 1) 2 > -λ 0 = -Ry.
14. The natural equation describes the simultaneous movement of the electron and the photon while providing continuous trajectories that join stationary electron configurations ψ m , ψ n having different energies -λ m < -λ n . The energy difference λ m -λ n > 0 is either provided (in case of absorption) or carried away (in case of emission) by the photon. These trajectories have sensitive dependency on initial conditions, and are a continuous, causal, deterministic and rational alternative to the troublesome probabilistic quantum jumps.

15. The STDE is painfully dysfunctional. It does not fulfill its fundamental role of describing the physical behavior of electrons. The photon is ignored in the quantum hydrogen atom. Instead the quantum mechanical photon invokes a separate but nevertheless dysfunctional unitary QED evolution equation with quantum emission and quantum absorption still considered as intrinsically probabilistic phenomenons. A substantial part of the history of QM is a tale of unsuccessful attempts to amend the disfunctionality of the mistakenly accepted quantum unitary evolution equations.

16.

Freed by the natural equation from the psychological torture of probabilistic quantum jumps, discontinuous reduction of the wave packet, ideological measurement theories, quantum uncertainty, indeterminacy, entanglements, and the many artificial constructs of Quantism, wave mechanics can return to rationality thus liberating Philosophy from the quantum non-sense and making the atomic world understandable to physicists, as should have always been. Nature will again become meaningful to scientists and to any concerned bystanders.

17. Belief in the spurious Schrödinger time dependent equation, while it lasts, will maintain physicists as captives in the quantum dungeons of their own making.
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