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Abstract 
 

This paper is a review of concepts I have developed in previous 
works, regarding the subject of quantum decoherence, and an extension of 
those ideas into fundamental questions about Quantum Mechanics and the 
nature of the wavefunction.  It is intended to be mainly a touchstone for 
future elaboration of the ideas contained therein, rather than a rigorous 
investigation thereof.  I will illustrate how a simple conceptual model can 
reproduce some of the important features of decoherence theory, and explore 
ways this informs our understanding of that subject and QM in general. 

 
 
 

Introduction 
 

The subject of decoherence occupies a central place in the study of Quantum 
Mechanics (QM), such that understanding the subtleties of that subject confers an 
understanding informing one about the essential natures underlying the whole of the larger 
topic.  Perhaps most crucial is explicating a correct interpretation of the quantum 
wavefunction, but this has been the subject of much debate and there is no clear consensus in 
the larger QM community.  I have been investigating decoherence myself for a number of 
years, have had the pleasure and privilege to correspond with the subject’s prime founders, 
and wish to share my own humble attempts to render its subtleties – for illustrative purposes – 
in a conceptual model allowing important insights to be more broadly understood.  I will 
notify the reader, when I am leaving important issues aside, and try to address some of those 
questions and complications at the end, after salient features of the model are entirely 
communicated.  The author asks the reader to suspend disbelief, when what is suggested 
sounds unphysical or amounts to an unproven assumption, as this is a toy model intended to 
make a complex topic more accessible.  There will be some discussion of how these ideas 
might be used to formulate a more rigorous physical and mathematical basis. 
 
 
 



An Ocean of Energy 
 

The existence is posited; of something called the Global Wavefunction.  The 
interpretation here is that this entity subsumes and defines all quantum interactions, in 
acknowledgement of the unified nature of wave-like identity.  For the sake of illustration, I 
will further stipulate that the wavefunction ‘lives’ in, or on, what can be thought of as an 
ocean of energy – or can be seen in some sense to constitute that ocean.  I will leave aside a 
whole host of broader questions involving physical energy and its basis.  Instead; I will 
mention the tremendous discrepancy between quantum mechanical and cosmological 
estimates of the background or vacuum energy – perhaps as much as 120 orders of magnitude.  
So this leaves quite a bit of ‘wiggle room’ in which to find a reservoir sufficient to supply the 
global wavefunction with an ocean-like expanse of energy.  In some sense; this sets the stage 
for the rest of the discussion, by making the stage itself the main actor in the story; because 
the global wavefunction is arguably the only wavefunction there is. 

You see; while particles occupy the space of objects and items, waves occupy the 
space of connections or connectedness.  One could also say that particles encode locality, or 
are localized, while waves encode the state of being spread out, or are non-local.  So there is a 
fundamental property of all wave-like phenomena that reflects this nature.  We live in a 
setting that is defined by objects comprised of sub-atomic particles – singular quanta of 
material substance – but the fact that we dwell on localized islands of form may blind us to 
the realities of the broader ocean or the secrets found in its depths.  Specifically; I speak to the 
idea that the ocean connects us, despite offering an expanse of separation to be crossed, and 
that it is worthy of navigation.  Perhaps saying that it touches all its shores at once gives the 
reader a better notion of how the ocean spans realms of locality and distance, simply by being 
a connected entity – rather than a collection of disconnected things.  But while we inhabit 
physical bodies made of atoms and molecules, it is natural for us to have our focus on the 
localized framework of the material world. 

However; two papers by decoherence theory founder H.D. Zeh inform us that this 
outlook is the source of many misconceptions about decoherence, and suggest that regarding 
the quantum wavefunction as fundamental gives us the correct interpretation.  The titles 
“There are no Quantum Jumps; nor are there particles” and “Quantum discreteness is an 
illusion” suggest an extreme view that I once thought made these papers a pedagogical 
exercise to prove a point, but Zeh and Joos are emphatic that these works sum up the main 
thrust of decoherence theory.  Specifically; we are directed to look at quantum mechanical 
interactions from the viewpoint of the wavefunction, rather than looking at the wavefunction 
as a separated entity from the viewpoint of the material framework.  It is stated that it is the 
localized nature of that framework which induces the appearance of wavefunction collapse, 
while the global wavefunction remains a coherent entity, and this suggests the conceptual 
model of ocean waves that break off upon striking the shore. 



It is observed that waves on the open ocean are connected expanses of wave-like 
motion, rather than isolated events and individual waves or wave packets.  There are 
instances of solitonic waves on the ocean, ‘rogue waves’ that stay together for a long time and 
can be thought of as a singular event or internally connected entity – but it is noted that this 
nature only assures that they become global events rather than localized objects.  Ordinary 
waves are part of a connected collection of wave-like variations on the surface of the ocean, 
however, and they have no separate existence until they strike something, or except in 
relation to objects that are independently localized or have a fixed location.  That is; there are 
only individual waves with respect to a localized framework – as having them impact local 
objects gives the appearance that waves are separate entities.  From a viewpoint above the 
open ocean; there is never the disappearance or diminution in connectedness of the wave-like 
propagations, as a result of waves crashing on the shore – except along the shoreline.  Nor is 
the land seen to be a driver of the ocean waves, but when it receives them – or in the view as 
seen from the shore – they come crashing in one at a time in an endless succession, rather 
than as a single continuous event. 

The view from the ocean shore illustrates how observing only from a localized 
framework might predispose us to the belief that waves are discrete events rather than 
connected processes.  And this explains both why we see a world that is populated with 
separate objects and why we see quantum mechanical interactions as characterized by 
discrete changes in the state, or condition, of a system under study.  Decoherence theorists are 
quick to point out that observations from, or interactions with, a localized framework only 
induce the appearance of wavefunction collapse – and that this is not the same as the 
wavefunction actually collapsing.  This is confusing in the view from shore (matter-based 
observers) and intuitively obvious to an observer who is out over the open ocean, but is in 
view of the shore (looking at the wavefunction).  However; since it is a rather loose analogy, 
at this point, I’ll broaden my example and make further connections.  What if we look at how 
ocean waves encounter a boat or ship?  The question is “do they break off, when they 
encounter a vessel?” and the answer is; it depends.  A very small boat will rise and fall on 
every swell, but a large enough ship will break each wave as it travels across the water, 
except for the largest swells.  The more general answer is that any object which breaks the 
water’s surface will cause surface waves of short enough wavelength to break off. 

This explains, in part, how encounters with a fixed or localized (matter-based) 
reference frame can induce the appearance of wavefunction collapse – locally – while 
allowing the wavefunction to be continuous everywhere else.  Regarding the question or 
treatment of the wavefunction for a single particle, the considerations are more subtle, but this 
conceptual model provides some insight there too.  Obviously, the ships at sea can be moving 
and this has direct links with the Bohmian interpretation of QM and the pilot wave model. 
 
To be continued… 


