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Whet does the Wave
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The success of quantum me

e Good calculational tool!

e A framework in which we express our physical
theories.

e No failures yet found, despite many tests (still

Features difficult to und

Wavel/particle duality, interference effects, non-locality,
etc, as we all know.
But there are more questions:

— Does anything actually happen? Are there actual events
independent of our immediate experience?
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e If we measure a ‘system’ described by wave
function y=a,u,+a,u, to discriminate between
the u;, and u, is found to occur:

e What happens after to the ‘unphysical’ u,?

Dynamical Reduction?

If it occurs: When and Why?

— Large sizes? No: large supercondu ctors
— Large distances? No: photons 20km apart
— Energy differences?  No: see AE interferences
— Spontaneous? ad hoc

® Relation between observations / experiences?
® Does it tell us what exists? What is a ‘system’?
® We agree that

— cannot use naive models of particles or waves
_ aso . . . .
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Form, Substance and D

e Back to basic analysis:

e There are three categories of terms in physics:

— existential terms
- about what exists

Examples of Formal T

® shape, number, form, relation, configuration,
symmetry
e function, field, oscillation, wave, flow,

Examples of Existential

® particle, material, matter, corpuscle, body,
e fluid, ether,

® substance, actuality, reality,
L[]

L]

event, interaction, outcome,
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Examples of Dynamical

cause, propensity, disposition, power, capability,
potentiality,

energy (kinetic and po tential),

mass, charge, field coupling,
force i

Summary of the Three

Form Existence Dynamics

1. shape, number, form, 1. mass, particle, 1. cause, propensity,
relation, configuration,  material, matter, power, disposition,

2. function, field, corpuscle, body, capability,
oscillation, wave, 2. fluid, ether, 2. energy (kinetic and
flow, 3. substance, actuality, potential),

3. point, length, area, reality, 3. mass, charge, field

Complete Physical Theo

e Our challenge is to describe the quantum world
in existential and dynamical terms, not just
formally.

— That is, talk of ‘wave function’ or ‘probability
a i -
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New idea: ‘Dynamic su

e Try to derive ‘existence’ from ‘dynamics’

e For example:
— ‘electromagnetic force field’,
— ‘potential energy field’

Revisit: Hamiltonian Qu

‘ ‘Active Energy’ “‘Propensity Wave‘ “Actual Outcome‘
(Hamiltonian Operator) (Wave function) (Measurement)

Born’s Probability Rule

Schrédinger Equation

Measurements are ‘ Actu

e Actual measurements are selections of
alternate histories
— Unphysical alternatives actually removed by some
(undiscovered) dynamical process.
- Thi i
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‘Nonloca Hidden Vari

e ‘Energy’, ‘propensity’ and ‘actual events’ are
all present, though hidden, in a ‘generative’
sequence.

e Energy and propensity exist simultaneously,

What does the wavefu

e The wavefunction describes dynamic
substances, which are configuration-fields of
propensity for alternate histories.

Wholeness and Non-|

e The propensity fields:

— extend over finite space regions and time intervals,
so are non-local,

— act to select just one actual alternative,
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Multiple Generative L

e Description of ordinary quantum mechanics
requires the idea of ‘multiple generative levels’

e General idea:
— ‘Multiple generative levels’ are a sequence A-B - C

Multiple Generative L

e In the general case, Multilevel Propensities
are ‘parallel processes’ all equally real.

— Level B, for example, is not just an approximate
description of successive forms of other levels A

Principles, Causes and

® The sequence ‘energy - propensity — actual event’,
does not have the three levels playing homogeneous
roles as in the general case A-B-C

If we look in more detail, we see:
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Potentials from Virtual

e Where does the Hamiltonian come from? We
cannot just invent it!

e We know that the potential energy part of the

Hamiltonian really comes from field-theoretic

Propensitiesfor Virtua

® Propose: 2 linked sets each of three generative levels
— both with (broadly) corresponding processes,
— i.e. still in pattern ‘Principle 0 Cause O Effect’.

@ Virtual processes (in some way) ‘generate’ the terms
of the Energy Operator (the Hamiltonian).

Virtua ‘Principle Cau

® The field-theoretic Lagrangian + Variational Principle
starts the generative sequence.

® Propagating field quanta (virtual quantum field
substances),

— e.g. photons, gluons, quarks, leptons, ...
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Virtua and Actua Ev

¢ VIRTUAL EVENTS
— Point events

— Interactions
— Microscopic interactions

* (not=point measurements)

e ACTUAL EVENTS
— Visible events in history
* (e.g. measurement)
— Selections
— Macroscopic decoherence

Complications: areal

It

Some physicists try to derive probabilities of actual
outcomes directly from field theory, without a
Hamiltonian or potential. Is the idea of a potential only
an approximation suitable for some energy scales?

A BIGGER Picture?

Formative
Fields 7

General
Frinciple?

Formative
Events?

(Formative?)
Principle

Spacetine
Tormation?
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Conclusions

e | hope that this is an accurate classification of
the several ‘stages’ in nature, as seen in QM.
— Should help to understand quantum physics and
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