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1 - Introduction 

 

  As is told in excellent books such as Refs.[1-3], the emerging Wave Mechanics, which 

was developing, between 1923 and 1927, under the impulse of its founding fathers L. de 

Broglie and E. Schrödinger [4-7], was overwhelmed by a group of influential physicist 

such as N. Bohr, W. Heisenberg, W. Pauli, M. Born and P. A. M. Dirac, who passed it off 

as a synonym, or even as a minor particular case, of  their pre-existent Quantum 

Mechanics. 

This coup d'état - whose main result was the (nowadays persistent) hegemony of the 

probabilistic Copenhagen interpretation (overthrowing de Broglie's and Schrödinger's 

realistic point of view), took basically place at the 5th Solvay International Conference, in 

1927. The most distinguished victim of this hegemony was de Broglie himself, who felt 

forced to withdraw his own realistic point of view for over two decades.  

A small breach was open in 1952 by Bohm [8-9], who re-discovered an approach similar 

to the one of de Broglie, and by de Broglie himself, who took the opportunity to go back 

[10-13] to his own ancient realistic ideas, but wasn't able to make himself heard beyond a 

small circle of followers. Bohm's work, in its turn, was carried on and kept alive in 

Refs.[14-17], but remained almost ignored for many years, and began to bear fruit in 

chemical physics and nanoscale systems just before the beginning of the present century, 

raising a widening trend [18-23].  

Both Bohm and de Broglie, however, had been affected, more or less consciously, by the 

Copenhagen hegemony - and it's on this point that we began, a few years ago, to express 

our humble opinion, proposing an interpretation of Wave Mechanics based on a novel 

mathematical property we had found for any kind of wave-like features described by 

Helmholtz-like equation. The most direct and important consequence of de Broglie's 

relation p k  turned out to be the time-independent Schrödinger  equation, allowing 

an exact, non-probabilistic description in terms of point-like particle trajectories and 

proving therefore that the Copenhagen generality claim is false. The time-dependent 

Schrödinger equation, which is a consequence of the time-independent one, lends itself, 

on the other hand, to a statistical description, visually described by Bohm's probability 

flux lines. 

We published on this topic - together with a series of papers placed on arXiv, the e-print 

archive of the Cornell University - three articles [24-26], the last of which appeared in 

2013 on Les Annales de la Fondation Louis de Broglie, an open-minded Research 

Institute connected with the Académie des Sciences de Paris. In the meantime we had 

submitted another paper (whose most recently revised form may be found at the arXiv 

link [27]) to Foundations of Physics, whence it was rejected - although it was the 

continuation of a work previously published by the same journal - by  a Bohmian 

Referee, strongly affected by the Copenhagen tradition.  

Because of the exemplary character of this episode, closely reminding a famous Galilean 

dialogue [28], the present short communication contains both the Referee's report and our 

reply, hoping to raise and extend a long-due discussion on the role of Wave Mechanics. 
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2 - FoP Referee's Report 

The authors present in their paper a fundamental misunderstanding of Bohm's theory, of 

which they assume that that theory is fundamentally stochastic. The mistake was once 

understandable and was also made by Pauli shortly after Bohm's papers appeared, but 

nowadays, with all the excellent literature on Bohmian Mechanics, one can and must 

expect from researchers in the field a correct understanding of the facts. In Bohm's theory 

the wave guides the particles and the dynamics is clearly deterministic. The 

misunderstanding appears because in some interpretations the wave function is an 

epistemic quantity, merely a probability expressing ignorance. That is however not so in 

Bohmian mechanics. The wave functions does also determine a statistical ensemble in the 

very same way as the Hamiltonian in classical mechanics determines the statistical 

ensembles of statistical mechanics. Surprisingly the authors motivate their work with a 

quote which says exactly that, namely, that Bohmian mechanics is not fundamentally 

random, but seem to misunderstand completely what they quote. In any case the approach 

of the authors using Helmholtz wave equation must at some point also invoke some 

statistical argument since they must reproduce eventually Born's statistical law. I do not 

see in the paper any argument connecting their approach to random outcomes typical for 

quantum mechanics. The paper cannot be published. 

3 - Authors' Reply 

Let us remind, to begin with, that, in Bohm's words [8], “the use of statistical ensembles, 

although not a reflection of an inherent limitation on the precision with which it is correct 

for us to conceive of the variables defining the state of the system, is a practical necessity, 

as in the case of classical statistical mechanics”.  

Bohm's particles are therefore represented, by practical necessity, by means of statistical 

wave-packets, travelling according to a time-dependent Schrödinger equation - just like in 

the standard Copenhagen interpretation. 

Bohm's basic contribution was the re-discovery (independently from de Broglie) that 

these wave-packets may be viewed as moving under the action of a statistical term (the 

so-called Quantum Potential) provided by the time-dependent Schrödinger equation itself, 

and allowing a visual representation of the standard solutions in terms of fluid-like 

probability flow-lines. 

It goes without saying that the time-dependent Schrödinger equation, just like any other 

differential equation, provides (for any set of initial and boundary conditions) the 

deterministic evolution of its solutions: i.e. (according both to Copenhagen and Bohm) 

the deterministic evolution of probability distributions. 

But does this fact determine a statistical ensemble in the very same way as the 

Hamiltonian in classical mechanics determines the statistical ensembles of statistical 

mechanics?  

According to Bohm's faith (in timid contradiction with the Copenhagen dogma) there 

does exist in principle, below the level of human knowledge, i.e. below the statistical 

distributions deterministically provided by the time-dependent Schrödinger equation, a 

physical reality which doesn't concern statistical wave packets but classical-looking 

point-like particles and trajectories. He declares however, in spite of this faith, that one 

must resort, by necessity, to the use of statistical ensembles. Is this sufficient to justify the 

Referee's pun that Bohmian Mechanics is not fundamentally random? Bohm's faith in a 

non-random reality remains confined to the sterile Empyreum of platonic ideas, and 
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doesn't modify the unavoidably statistical character of his approach. His faith, indeed, is 

the only, evanescent difference with respect to the Copenhagen paradigm. 

In our line of work [23-26], on the other hand, we demonstrate the existence of realistic, 

non-statistical point-like particle trajectories by directly pulling their (easily computable) 

dynamics out of Plato's Empyreum. Contrary to what the Referee claims, no particular 

argument must be invoked in order to reproduce the random outcomes typical for 

quantum mechanics: Wave Mechanics, in fact, is not intrinsically based on random 

outcomes. Statistical averages are possible, but not essential, and may be performed, just 

like in good old classical physics, over quantities whose existence is well-established, and 

not simply assumed by faith. Independently from Bohm's theory we present a self-

consistent, non-probabilistic interpretation stemming from de Broglie's seminal relation  

p k  and from its most direct consequence, the time-independent Schrödinger 

equation. Isn't it high time for de Broglie's and Schrödinger's revenge? 
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