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Outlook--- A Methodological Clamyou do not find a realist quantum
theory by solving the measurement problem

AFacequantum phenomenainder a realist
assumption -
Al 3 Ayald §+BnotdRFZAEE
measurement problem |
AThis is just a distraction, a red
KSNNAY 33X | gAtH
Alnstead treat it agvidenceof an
Inadequate theory ;
AGoal: o\
AFind a theory that is empirically T VN |

adequateand explanatoryfrom the
outset

AExplanation in a specific sense

AResulting focus:

AThe real problem is not
measurement, buhonlocality ’




Realism

A Scientific Realism (baseline)
ATheories aim to describe reality
AEntities arereally outthere
A Approximate truth
AFairlypermissive- in the quantum domain a
realist accepts
ANonlocality (BB
Alndeterminism GRW

AUnfamiliar ontology (wavefunctions in
high-dimensional space)

Ad2 SANRE LINAYAUOAOQSaA
AAs long as

Athe theory isempirically adequateand
has acoherent interpretation

REALISM: PERMISSIVE

If it works, we accept it.

THEORIES ‘

Many ideas
can be true.
We keep our
options open.

ll yaverunCTION
I REALISM

0

REALISM is open to many possibilities.
The criterion: Does it fit the data?



From Realism to Dealism

ADEALisnt & g.K | (i al DEAB&hind the
LKSY2YSY I KEé
A Methodology:

A 1) Antimystery principleweirdness is a
diagnostic of failure

AwSFtAAYY dva A& éGNJ
AS5SEEAAYY QLT AGQ3a (K
KI Sy Qi SELX IFAYSR AUl

A 2) Balancesimplicity and explanationstart
with the obvious; escalate only when it adds
explanatory power

A 3) Priority of explanation over accommodation
In order founderstand

A Realism: saving the phenomena is enough to
take a theory seriously

A Dealism: exEIaini_ng the macroscopic d%/namics
in terms of the microscopic dynamics (fr
empirical success)

DEALISM: SELECTIVE

It must explain the mechanism.

REALISM: PERMISSIVE

If it works, we accept it.

NONLOCAL
COLLAPSE

UNINTERPRETEL
FORMALISM

Not every idea
is acceptable.
It must reveal
how it works.

Many ideas
can be true.
We keep our
options open.

COLLAPSE
THEORIES

REALISM

|

MANY WORLDS JUST SO
(UNTIED DOWN) STORIES

g

MATHEMATICAL
BEAUTY ONLY

@

NEW ENTITIES
| | WITHOUT ROLE

OUR TASK:

v Find the real entities |
v/ Understand their interactions [
V Derive the macroscopic behavior
v Connect theory to reality

REALISM is open to many possibilities.
The criterion: Does it fit the data?

B DEALISM is committed to understanding.
The criterion: Does it explain the mechanism?

" REALISM OPENS MANY DOORS * DEALISM EXPLAINS WHAT'S BEHIND THE DOOR. |

om past

Past empirical successve led toan ontology of micro entities movingin spacdime, interacting vidl O I @zalSy R WS
(local causalityno simultaneous action at arbitrary distangendcomposingmacroscopic objects whose dynamics is
derivablefrom the micro evolution-- see next



Dealism is what 19tbentury realism looks like

A(when turned into a conscious rulebook )

AI}Ith every physicist followed it strictly, but matiyought, argued and worked
this way

AElements of Dealism in the typical 19tentury (and earlier) physicist:

A1. Primacy of mechanisnThey strongly preferred explanations in terms of partlcles
O2YyUAYydzZ = _ F2NOSaszx YSOKuhafis @dvihg andzh&ol &
KI gSy Qi SELJfI)\y’SR A

AH® {dza LA OAZ2Y 27T O YVhiepwkie@neaspwitlylaws withautk S 2 N
underlying models ) - )

Ao® G{ G NI &aA YLIX S3Theyiypitallytriad3o redycé mew A ¥ T 2
phenomena to known mechanisms first, only introduced new entities when added
explanation

A4. Confidence that nature is intelligibleA deep working assumption is that the world
has a coherent, understandable structure, that there is no irreducible mystery
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2 Hypotheses non fingo.” |

— NEWTON

That one body may act
upon another at a distance...
is to me so great an absurdity...
Therefore, I use nonlocal
action in gravitation,

but reject it as The analysis

explains all.
— LAPLACE

7 PRINCIPIA

=)

N

MECANIQUE CELESTE

EARCHES
RIMENTAL RES Uses nonlocal

action in gravitation,
but rejects it as
an explanation.

EXPE!

A TREATISE ON ELECTRICITY action

AND MAGNETISM

THE
PAPERS ON 3
ELECTRICAL UNITS OF MEASU

13
CTURES ON THEORETICA
LG ohvsics

LAPLACE

Accepts nonlocal

comfortably.
Mathematics
is enough.

THE CLUB OF DEAL]

L

Realism. Mechanism. Intelligibility.
No mysteries—only explanations.

[ -

V-E=£
V-B=0

_ _90B
VxE = 3

Vx B = poJ+ug, %

“I sought mechanisms.
The math went
further.

No action
at a distance.
The field is real!

— FARADAY

FARADAY

Rejects nonlocal
action.
Forces act through
space, not across it.

Tries to mechanize
fields; later lets
the math outrun

mechanism.

~ OUR CREED

Nature is intelligible. Explanations must be real.

Cm; — MAXWELL
N J

STS
* -

“I will not accept
action at a distance.
I will find the
mechanism—

or the theory

is not complete.”

KELVIN

Fights nonlocal
action
relentlessly.
Seeks a mechanical
ether and local
explanations.

Forces must be

understood through

energy and
continuous media.

Intelligibility
is our guide.
— HELMHOLTZ

OLTZ

energy, fields, and

continuous media.
Seeks deeper,
local processes.

frrwe

Mechanism over mystery. Local causes over distant action.

We seek the deal behind the phenomena.




Realism vs Dealism )
If it works, we accept it.
Many ideas | e —
goe | |
options open

= |
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ADifference inScope

ARealism says: our theories descrit| , 3 Ll I8
reality, however strange it turns o | =
out to be =R e |k

ADealism says: our theories descrit
reality; but if that reality looks too
strange, the theory is probably not
deep enough yet

ADifferent inSpirit

ARealism is epistemic confidence g pramn | || -

Oau K S u K'&ﬁ N..'b 7\ a € [REALISM OPENS MANY DOORS % DEALISM EXPLAINS WHAT’S BEHIND THE Dooa.] £y

Ageanvsm i)? mJefth)(\)dOI%giCal 10 KS SELJX | VI GAZ Y dz3 ;

0 é 2 815 é Y X 0 oal Il-'zealisnYkeeHs doorgopen 2a U

AThe Dealjst has@ear research . . . Dealism |ns’|sts ompening ,them
strategy U KSe Y 2U RSTSYRAY3I | aFAESREe
ontology

OUR TASK:
v Find the real entities
v Understand their interactions §
/ Derive the macroscopic behavior

v Connect theory to reality

DEALISM: SELECTIVE

It must explain the mechanism.




Bill Dingblocks

AA (fictional) disciple of Lord
Kelvin

4

L Cambridge, 1876

BILL DINGBLOCKS | \

—— Disciple of Lord Kelvin —

Physicist.
Explainer.
Dealist.

Clarity over mystery.

Mechanism over magic.

Reality over romance.

MATHEMATICAL
pHYSICS

FLECTROMAGNET! o

(MAXWE )

T & MOTIO

(THOMSON)

NATURE IS INTELLIGIBLE.
OUR TASK IS TO EXPLAIN.

BUILD THE MECHANISM.

. State the phenomena.
. Use the simplest

adequate mechanics.

. Test. Calculate.

Compare with nature.

. If it fails—revise,

then generalize.

. Never accept mystery

as an explanation.

DEALISM |

Physics tells us which are the
building blocks of reality, and

how they work.

REAL ENTITIES, REAL CAUSES
The entities in our best theories are real.
We seek the mechanisms that produce
phenomena.

SIMPLE FIRST, NOT ALWAYS
SIMPLEST

Start with the obvious and the well-tested.
Escalate only when nature leaves

no alternative.

NO MYSTERY BY DEFAULT
Strangeness is not profundity.

It is usually a sign of incomplete
understanding.

LOCAL MECHANISMS
WHEREVER POSSIBLE
Nonlocal influences are a last resort.
We seek explanations grounded in
clear physical processes.

EXPLAIN, DON’T MERELY FIT
Agreement with observation is necessary
but not sufficient. Our goal is understanding.

OPEN TO NOVELTY, NOT FADDISH
New ideas are welcome—if they illuminate,
unify, and deepen explanation.

Good physics is not about being first.

It is about being right.

WE DO NOT FEAR NEW TRUTHS.
WE ONLY FEAR BAD EXPLANATIONS.




Bill Dingblocks

AX WSRA

! JEDI PATH

—— Disciple of the Force ——

Clarity over passion.
Balance over extremes.
Truth over dogma.

Coruscant Temple, ~25 BBY

THE FORCE IS REAL.

OUR TASK IS TO UNDERSTAND.

BUILD THE UNDERSTANDING.
. Observe the phenomena.

. Seek the simplest
adequate principles.

. Test. Train. Reflect.
Compare with nature!

. If it fails—refine,
then generalize. '

. Accept no dogma | /!
as an explanation.f |

=

" JEDI REALISM

The Force is not magic.
It is the fabric of reality,
and it has patterns.

REALITY, NOT ILLUSION

@ The Force is real and knowable.
We seek the principles that

govern it.

SIMPLICITY WITH DEPTH
Start with the simple and test it.
Complexity is earned,

not assumed.

NO MYSTERY BY DEFAULT
The unknown is not an excuse.
Incomplete understanding is

an invitation to learn.

UNITY IN DIVERSITY
All things are connected.

We look for the underlying
harmony.

EXPLAIN, DON'T MERELY FEEL
Experience is a guide,
understanding is the goal.

OPEN TO NEW INSIGHT
New knowledge is welcome—
if it deepens truth and

withstands trial.

A good Jedi seeks not power,
but understanding.

WE DO NOT FEAR NEW TRUTHS.  ecte Secbers
WE ONLY FEAR FALSE UNDERSTANDING. 7777y

~25BBY:




“Dealism”?
Yes, | named
it myself.
Poorly, some

BILL DINGBLOCKS

— explains —

DEALISM

—‘.9!0._
Cambridge, 1876

When a theory
succeeds, people are
tempted to say:

“Well, perhaps it is
only a tool.”

Or worse:

“Perhaps reality is
simply strange.”

It is simply this:
physics is not in the
business of convenient
descriptions, nor of
clever mathematics

for its own sake.

It is in the business
of telling us what is
actually there—
and how it works.

OUR TASK:
EXPLAIN.

The real deal,
if you like.

' - — 4-‘-._...

If it works, it is
because it has
latched onto
something real.

And if it seems
strange, it is
because we have
not yet understood
it properly.

Therefore:
v/ Start with the obvious.

v/ Use the simplest
adequate mechanics.

v Reject nonlocal magic
and mystery.

v Escalate to new physics
only when forced—
not before.

-\ fluid" leaking out?

. No. We look for

A SIMPLE EXAMPLE: HEAT

OBSERVATION:
Heat flows from

hot to cold.
Do we begin by
imagining “heat

Cold
_

Hot > Teq Cold

MECHANISM (THE OBVIOUS ONE):
Particles in the hot body move faster
on average. They collide with slower
particles in the cold body and transfer
energy. No mystery required.

the mechanism.

Good explanations look like this.

DEALISM.

We are after the
deal itself.

Not the bookkeeping.

Not the appearances.

Not the romance.

But the mechanisms
that produce the
phenomena.

If you prefer a
grander name,
you may invent one.

| prefer a shorter
one that reminds
me what | am
doing.

PHYSICS IS NOT ABOUT FITTING THE DATA.
IT’S ABOUT GETTING THE DEAL RIGHT.




Dealism and the Quantum

COPENHAGEN, 1932 WHERE AMI? \ / COPENHAGEN,1932.
RONEWHERE ST ot WHAT YEAR IS THIS? T'M OBSERVING QUANTUM

WAVES AND PARTICLES... AND WHAT ARE PHENOMENA — ONE
YOU DOING? ELECTRON AT A TIME.
IT’S... WEIRD.

AA 19thcentury realist never

faced nonlocal entanglement | R ORI D
collapse, fundamental >, o o oo
A y R S U S Ny 7\ y 7\ é. ” ; .;:f :TQ?ABILmE“sf e

Adawhat if Bill (a 19th } WV ||
century realist, namely a === " S S R L
dealis) wereteleported S e g |
Into 1932 andefusedto

f 26 SNJ uKSf\N
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ARealisReaction to Quantum Phenomena

A Starting Point- Assume scientific realisfih ¢ KS 3 2

It 27T

physics is to describe what really exists and how it worke

A We are confronted witlguantum phenomendh
Interference, entanglement, correlations, nonlocal collay

etc.
A TheStandard MoveY' } RS 6& U0UKS
j dzI YU dzY NBFft AaYeED
A Take standard guantum mechanics
A Notice that:
A It predicts superpositions at all scales
A We donot observemacroscopic superpositions
A Formulate themeasurement problenyY & 2 Ké |
asSsS gKIud UKS UKSZ2ZNE al e
A Then:modify interpretation (collapse postulate, pilot

wave, spontaneous collapse, mawgrlds,
O2yaOAz2zdzaySaaXbo

NB I f ;

If it works, we accept it.

[ 1. REALISM: STARTING POINT

Strange...
but it fits
the data.

¥

| SUPPOSITION: COLLAPSE |

MEASUREMENT PROBLEM?

12




A DealistReaction to Quantum Phenomena

E‘ — WAIT. THAT'S THE WRONG QUESTION.

AMethodological Principle (Dealist)
A52 V20 0S3IAY 08 AGNBLI ANARYITE | F2NXYI{ 2

ADealist Diagnosis:
AThe standard move begins from th@ong starting point

AWhy? Because the measurement problem is a probleenggirical adequacy

Alt arises onlafter accepting a theory that isot empirically adequate at face value




A Dealist Reaction to Quantum Phenome|—_fRoM MEASUREMENT TO MECHANISH

[ 1. REALISM: STARTING POINT ] , o e e
If it works, we accept it.
BEFORE MEASUREMENT ~ AFTER MEASUREMENT COLLAPSE
A Step 11 Reframe = R,
. . . but it fits )
A If a theory predicts unobserved macroscopic phenomena, thimnot yet the data. MANY WORLDS
acceptable AN
. ( supposITION: COLLAPSE | e
A Step 2t Reject the Task csmsioiman N

AThegoalisoti2 aFAE GKS YSI&dNNBYSy
basically right and only needs patching@nterpretation

A Step 3t New Task

A Treat the measurement problem asgmptom, not a target. So instead look
for a theory that:

A isempirically adequate from the start
A providesclear mechanisms
A avoids ad hoc fixes (collapse, branching, etc.)

A Step 41  Guiding Constraints

A Prefer: L ape o
A Local or intelligiblemechanisms i Ny o
A Clear ontology
A Explanatorytransparency

E —— WAIT. THAT’S THE WRONG QUESTION.

[ 2. DEALISM: SHIFT IN METHOD

It must explain the mechanism.

Why don't we see What mechanism produces
such quantum
phenomen: a in
ver: ife?

the quantum phenomena

we observe?

Preparation Observation
@ P ? > o

NOT ACCEPTABLE:

UNEXPLAINED
COLLAPSE
O-X—-o

V/ Derive the behavior ACCEPTABLE DIRECTION:
FIND THE UNDERLYING MECHANISM

It's not
enough that
it works.

I want to
know how it

JUST
INTERPRETATION

OUR TASK:

v/ Tdentify the real entities
v/ Understand their interactions

V' Connect theory to reality

CAUSAL STRuCTI0e

REALISM ACCEPTS * DEALISM ASKS
THE OUTCOME. WHAT PRODUCED IT.

DO NOT EXPLAIN THE MEASUREMENT.
EXPLAIN THE MECHANISM.

A Accept noveltyonly if provides explanatory advantage



Dealist Criteria for Explanation

A 1. Clear Ontology What exists@he theory must specifiyhat the
world is made o
A Entities should be:
A well-defined and in spacetime
A not purely formal (not just symbols in equations)

A particles, fields, media, structuré$ great! ’ 4 ' e Realtelis
AGGKS 61 0STdzy QG A2y 2dzaAinoA & ¢ ©“I() G i -n2w
, “ AN v 4w v 4 - A ¥ A “ - , o & (AY=Cw|Alp)
Aa2 KIG SEAaGa Ydzad 0S ARSYUATFALIO _ R[S & -

A 2. Mechanism What produces the phenomenon?

There must be arocess
A how things interact
A how outcomes arise
A collisions, propagation, interactios great!
AGAlG KIFLLSYya dzLdnd YSI adzZNBYSY
Aa{K2g YS K2g¢g (GUKS 2dziO2YS Aa LINP

A 3. Locality- How does influence propagat@?efer: N
A local interactionsor at leaststructured mediation _[l R P R e T

A Nonlocality is: EXPLAIN THE MECHANISM.

A not forbidden; but must bexplained, not assumed
A propagation through a field or mediu#y great!
A instantaneous, unexplained correlatioAs no

AGLYTEdzSYyOS Ydzad 06S YSRAFGSRZ y2aG YIF3IAONT €

15



Dealist Criteria for Explanation

A 4. Empirical Adequacy (from the startDoes it match what we observe?

A A valid theory must not predict obviously unobserved phenomeng. (
macroscopic superpositions)

Ab2 agSQff FAE GKIG €1 GSNE
A agreement with observation at all relevant scafpgyreat!
A patching with ad hoc rule§ no

AaLFT Ad LINBRAOGaA y2yasSyasSsz NBeSgH

A 5. Explanatory Priority over Formal FiDoes it explain, not just ™ EETTEER A2y
calculateMatching data imecessary but not sufficient R .. = [

(W) =CylAly)

A The theory must tell yowhy the equations work
A derivation from underlying structurg, great!
A treating equations as final truth, no
Adal K 02YSa TNRBY YSOKIYyAaYszZ y?2
A 6. Simplicity as a Starting PoinHave we tried the obvious first? |" .. ESGEESS /.-
A Begin with: S 0.

——— DO NOT EXPLAN THE MEASUREMENT.Y
A known phyS|CS EXPLAIN THE MECHANISM.
A minimal assumptions
Ahyté SaotflLuS AFT aFT2NOSRE
AaOly Of I &dasseamechahiShR/2S [ANGréat
A jumping to exotic ontology too earl no

Aas52y Qi O2y2daNB 2yiz2f238 0SF2NB SEKFIdzaGAY3I &aAYLx s




Dealist Criteria for Explanation

A7.No M,}/steryasaStopping Point & aY@auSNERé 0SAYy3I GNBFISR a |y
answer
Aa¢ KI GQa 2dza (nokagcaptaiflé O dzZNB A &€ A3
A Strangeness signal of incomplete explanation
A mystery leads to research prograiyn great!
A mystery is accepted as a conclusipmo
AGadaldSNE Aa | adFNIAYy3I LRAYG:
A 8. Unity (optional but powerful)- Does it connect with the rest
physics?

A Prefer explanations that:
A integrate with existing theories
A reuse known principles

AaD22R 0KS2NASA O2yySOuT o6F R ;

| COMPACT “DEALIST TEST” |

@ 2 "//
OO~ 1 —

NAME THE THINGS SHOW THE MECHANISM PRODUCE THE PHENOMENON DON'T SMUGGLE IN MAGIC

AN EXPLANATION IS SATISFACTORY IF YOU CAN SAY WHAT EXISTS,
HOW IT MOVES/INTERACTS, AND HOW THAT PRODUCES THE OBSERVED PHENOMENON,
WITHOUT INVOKING UNEXPLAINED OR AD HOC ELEMENTS.

Ad 5 S| f A aAn explanatiortis satisfactory if:
A You sawvhat exists how it moves/interacts andhow that

produces the observed phenomenomvithout invoking
unexplained or ad hoc elements

AdablYS 0KS (KAy3IasT aK2¢g 00KS YSOKIYAaAaYZ YR R2Y Qi




[ APPLYING THE DEALIST METHOD TO: STANDARD QUANTUM MECHANICS

1. CLEAR ONTOLOGY &/ [ 2. MECHANISM v ‘ 3. LOCALITY / STRUCTURED MEDIATION &/ || 4. EMPIRICAL ADEQUACY v
0 X x x Interference x
“Th functi “Coll Instantaneous Predicts unobserved
4 Pparticle ejuw?:eis." i m:asiﬂiem:zct’?' nonlgcal correlautions. BAAAAA. macroscopic
g Spectra superpositions.
field _0______;# L, I
m 4R S Entanglement
structure 7 S -'-f’
Physical entities Not a physical Influence propagates Unexplained y Matches observed Not empirically
with clear properties. entity. through a field. spooky action. phenomena. adequate.

)

A STARTING POINT A STOPPING POINT

OVER FORMAL FIT

5. EXPLANATORY PRIORITY J 6. SIMPLICITY AS J 7. NO MYSTERY AS J [ 8. UNITY J
X

Jump to exotic
ontology early.

@ Many-Worlds

© -

Pilot-wave

Use known physucs Strangeness = signal. Mystery treated
Escalate only if needed. oo, mch, s, Leads to research. as final answer.

9. DEALIST TEST - DOES STANDARD QM PASS?

Mechanism . Equations taken
first _ 7 as fundamental
9P truth.

Connects with the rest
of physics.

No Why. Just
formalism.

What exists? e v X Wavefunction status unclear. A DEAL'ST ALTERNATIVE WHAT WE SEEK

What is the mechanism? M X Collapse not explained.

How does influence propagate? -@-- X Nonlocal correlations unexplained. 0@9 —> E -> Q)\\ -)

Does it match observations? f & | 4 Yes at many scales. Physical entities e 0 Propagation Observed

Does it explain (why)? Lz 7 X Why equations work? Not answered. STAN::E:AQNL:::TUM (ﬁel’:.edp;r:;les, and mechanism mmidﬁzlds p:::::e,: 5

Is it simple to start with? % @ | X Jumps to abstract formalism.

e D e D‘T’:: ';g; FulsJ;LIEPsATSS o/ EXPLAIN QUANTUM PHENOMENA
=g | i LSTAESE BY NAMING THE THINGS, SHOWING THE MECHANISM,

L $ Outiy Tensons remain AND PRODUCING THE OUTCOMES - NO MAGIC.




More on Dealist Explanation

AA phenomenon isxplainedwhen you carirace it back (=reducefp the time evolution
of a weltdefined microstate under clear dynamical laws

AExample dealistapproved):Heat I

=y T DEALIMS APPLIED TO QUANTUM PHENOMENA
A Entities: molecules
A State: positions and velocities e | Gl R @
A Dynamics: collisions =l 2 J& 2

A Result: temperature = average kinetic activity

A Macroscopic behavior = reduced to miagnamics e
AA theoryfailsthe dealiststandard if it: A .

A gives only inpubutput rules (operators as observables) R e !

Alacks a clear microstate (wavefunction) ~ o

AAYUNRRdzZOSa TR K20 LINPOSaNEsW ¢

A or leaves interactions unexplained (measurement) '

AMechanisme= amamegfrom microstate tomacrostateover time, [?rounded In explicit
entities and interactions, from which observed phenomena caddresed

I

Aa¢eStt _YS oKIFIg SEA&da 4 + 3IABSY Y2YSyi.
LINE RdzOSa @¢gKIFu L aSSe

19



¢tKS 5SIfAadQa t NRPINY Y

GENERAL STRATEGY DON'T START FROM
GUIDING QUESTION: - SCHRODINGER EQUATION
“What micro-dynamics Q M .
could produce these l O J ( . ih=3C HY = p= @
phenomena?” Specify ontology ~ Postulate microstate G ive dynamic: D ive the
(what exists) (what's there at a tme) (how it evolve ) nnnnnnnn Treat it as a clue, not a truth.
u

AGuiding questiond 2 K | U -dyrar@idsRould produce these
LIKSY2YSY Il K¢

A General Strategy

AFor each phenomenon:
ASpecify ontologywhat exists) S , , i
APostulate microstated 6 K| 4 Qa GKSNX Fd | GAYSO
AGive dynamicghow it evolves)
ADerive the phenomenor{what you observe)

ADonot start from the Schrodinger equaticas fundamental truth; treat
It as aclue

20



¢tKS 5SIfAaldQa

AGuiding questiond 2 K mitro-dynamicsO 2 dzf R

t N2 dNJF Y T2 NJ

LINE RdzOS (KS&as

1. INTERFERENCE OF “PARTICLES”

OBSERVED BILL'S REACTION

MECHANISTIC DIRECTION - WHAT TO BUILD

Entities
Something is
guiding
trajectories.

- [1{{

Single particles build up
interference patterns.

localized particles
+ an extended
structure
(field/wave/medium)

- 0+~ > QQIQJ "m

State Dynamics Derive

particle position field evolves.

L continuously,
field configuration particle motion

in space depends on field

reproduce interference
patterns and other
observed phenomena

INTERPRETATION - HOW IT WORKS

1. Field emitted
by source

2. Field goes through
both slits and
interferes with itself

3. Resulting field
forms a stable pattern
in space

and is guided by it

4. Particle feels the field

Very close to
pilot-wave /
guiding field
ideas...

5. Over many runs,
hits build up the
interference pattern

...but Bill would insist:

j “Make the field
physically real,
not abstract.”

and the particle responds to that structure.

{ Interference arises because the field interferes with itself,




f A30Qa t NRIANI Y F2NJ

¢tKS 58S
LINE RdzOS (KS&as

AGuiding questiond 2 K mitro-dynamicsO 2 dzf R

OBSERVED BILL'S REACTION MECHANISTIC DIRECTION — WHAT TO BUILD
Discrete detection events (“photons”) ENTITIES STATE DYNAMICS INTERPRETATION
Continuous EM field Field configuration Field propagates “Particles” emerge
+ matter with discrete in space continuously; detectors St Fitoraition
+ respond in quantized events i

response thresholds

detector states
L\ &
Detection NN \Y A 0
Wﬂ_*; YA L VM ! CLICK! W\;

¢

@
is discrete; NN A
propagation W °
need not be. / sl @ LT,
Q field (continuous) Light is not fundamentally
| | | | g SR Excited SO N N particles.
time S Detector has ?;icr:z:)mp"t | o “Photons” = localized
discrete response > interaction events.
— —~thresholds time
e -7,
( N\ 3
HOW IT WORKS (MECHANISTIC PICTURE) CORE TAKEAWAY
0 EM field emitted e Field propagates 0 Field encounters o If local field energy 9 ...detector responds @ Many events over time
by source continuously matter (detector) exceeds threshold... with a discrete event build up statistics
through space
i Enery CLICK!

W

The field is continuous.
Detections are discrete.
Particles are not fundamental;
they are events.

counts

N

time

/) | \7 V\ Threshold
? ) VAVAY /\/\/




¢KS 5SIfAadQa
AGuiding questiond 2 K mitro-dynamicsO 2 dzf R

t NBANJ Y T 2 NJ
LINR RdzO S

Ve

o

OBSERVED

3. SUPERPOSITION

MECHANISTIC DIRCTION - REPLACE ABSTRACT SUPERPOSITION

BILL'S REACTION

INTERPRETATION

Systems described as
superpositions of states.

Py * ~
|1> L L g Noo#
+

-~ . -
~ 7 PN
l’ S ’ “ P \\ .
\~, ~~— "

v

|w>/\/=\/\,
W) = alh + el |

That’s a
description,
not an
ontology.

REAL PHYSICAL
CONFIGURATION
(field, medium,
hidden variables)

o 0
)
o o
)
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MICROSTATE
(what exists at a time)
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Complete underlying
state at a time
(may be complex and
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DYNAMICS
(how it evolves)

Evolves according to
real micro-dynamics.

Superposition becomes either:
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Multiple coexisting
L structures in a medium J

Incomplete description of

| the underlying state J
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HOW IT WORKS (EXAMPLE)
| |
o Prepare 8 Underlying medium e System'’s true state o Interactions / 6 Measurements couple | 6 Outcomes depend on | o Build statistics
system supports multiple is one real configuration evolution to the system ‘

structures

(at this time)

o

+
probability

microstate + interaction |

outcomes

over many runs

CORE TAKEAWAY

N

Do not reify
the wavefunction

unless you can say
what it is made of.
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