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È How Does It Work ðVR Mechanics

È Saturday ðBig TOE Science -- The Implications Of Virtual 
Reality

Á VRéé.6 slides

Á Action at a Distanceéé.2 slides

Á Physics experimentsééé 35 of 45 slides

Á Chaoséé..2 slides

Á Q&A

È Why should I care?  What Does VR Have To Do With Me?

È Sunday ðLife And Love In The Bigger Picture

Á Applications of MBT to everyday life

Á Q & A
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ÁConsciousness is fundamental -- all else is virtual

ĞStart with the assumption that primordial (the potential for) 
consciousness existsé. then, it evolved to become what it is today.

ĞConjecture: The Larger Consciousness System (LCS) evolved through 
emergent complexity operating on simple, initially random, recursive 
processes Ą stable rule-set Ą cellular automata Ą process fractal) 

ĞIts continued evolution (lower entropy) is the driving force ðthe purpose. 

ĞThe needs of LCS evolution eventually leads to the evolution of the PMR 
VR entropy -reduction -trainer (our universe) BDB.  The evolving VR 
simulation eventually transitions from mostly deterministic with random 
functions (initial ruleset calculations) to mostly probabilistic. 

ĞSummary: First we start with the assumption of fundamental 
consciousness emerging from random process and allow the process of 
evolution to step by step logically derive all the rest 4



È Consciousness creates (evolves) and computes the VR and 
populates the VR  with Individuated Units of Consciousness (IUOC) 
òplayersó

È VR Facts (3 components, 2 are interactive) ðIUOC player, computer, 
VR game map

ÁThe IUOC player and Computer trade data -- both are subsets of the LCS

ÁConsciousness provides an input to the computer (initiates a choice) and asks 
for consequence data (makes a measurement). The computer probabilistically 
computes the requested result data within the constraints of history 
(dynamic continuity) and the rule -set (a constraint on what can be)

ÁThe computer (VRRE) generates PMR through random draws from 
probability distributions of the possibilities constrained by the rule -set and 
history.  It passes these results in data-streams to all directly involved 
FWAUs (partitioned part of IUOC immersed in the PMR VR)  (look away --No 
Manõs Sky) 5



È The VR must be predominately probabilistic 

ÁThe rule -set is mostly deterministic but sometimes 
probabilistic since uncertainty (modeling random 
process) is part of the ruleset. 

ÁThe evolving VR simulation quickly evolves from 
mostly deterministic to mostly probabilistic 
(depending on the accuracy required, each instance may 
require a mostly deterministic sim to generate the 
needed distributions to support the probability model )

ÁHistory is maintained in the historical database

ÁThe future is anticipated in the probable future database
6
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È That a measurement in PMR is created by a random draw from a 
probability distribution explains why every measurement of a spin 
state is a random up or down spin value ða simple random draw 
from a binary distribution.  

ĞThis same attribute of VR is also the root cause of chaos, as in chaos theory.  

È The explanation of the so called Zeno effect wherein a quantum state 
with an average decay time of T will remain in the same state if one 
measures it once every t seconds where t << T   Ą a random draw 
from a single valued distribution.  Decay time resets after each draw 

È Entanglement is simply modeled with an òIF, Thenó statement.  

È Space, time, mass, charge, gravitation, and spin represent the 
fundamentals of òphysicaló reality -- but their causal source is entirely 
unknownéthis is a signature characteristic of a VR 7



È C (light speed) is constant because time and space are discrete not continuous and a 
òpixeló of space divided by a "pixeló of time (both constants fixing VR processing 
and memory requirements) is as fast as any material object can smoothly move 
within the quantum grid.   A òmax speedó is a signature characteristic of a VR

È There are no fields -- only a ruleset that calculates how things (e.g. electromagnetic 
of gravitational forces) change  and interact as a function of space and time.  Force 
is an effect, it is real, a force field is not physical.  Action at a distance (with no 
apparent physical cause) is a signature characteristic of a VR

È In a VR there are initial conditions without a cause ðe.g., Big Digital Bang. Initial 
conditions and ruleset definitions appear causeless within the VR -- These are a 
signature characteristic of VRs

È Chaos is a signature characteristic of VR mechanics  (EV)

È Quantum Mechanics (DSE) is a signature characteristic of our VRõs mechanics (EV)
8



È An explanation of the Anthropic Principle

È A solution to the Fermi Paradox ðwhere are they?

È Virtual brains remember, process, think, and analyze nothing -- all those 
functions are accomplished by consciousness 

Á Virtual brains, like all other virtual things that appear physical to us from inside the 
VR, define the constraints of the rule-set, and the evolutionary state of the PMR.

ĞBrain scans from a 2007 study in The Lancet that looked at a French man missing 90% of 
his brain. (Feuillet et al/The Lancet)

ĞIn 1980, Roger Lewin published an article in Science, "Is Your Brain Really Necessary?". 
He reports the case of a Sheffield University student who had a measured IQ of 126 and 
acquired a Mathematics Degree but who had hardly any discernible brain matter at all

Ğòéof the last group, which had less than 5% of normal brain tissue, half were profoundly 
retarded. The remaining half had IQs greater than 100.

Á Donald D. Hoffman is Professor of Cognitive Science, University of California, Irvine 
PhD from the Massachusetts Institute of Technology in Computational Psychology.  He 
studies perception, artificial intelligence, evolutionary game theory and the brain.  He 
likens our so called òphysical realityó to  the GUI of a computer ðall symbolic and 
metaphorical - not the òrealó, more fundamental, reality which lies underneath.  Math 
model of Consciousness.
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È We donõt directly measure fundamental particles like electrons, We 
measure effects and  then make up electrons (and all other particles) to 
explain our measurements in terms of a physical causality because we 
believe in materialism 

È Effects and interactions are presented to us in a data stream that we 
interpret. 

È What is not required in someoneõs data-stream is not directly calculated.  
Probability distributions model all functions not objectively rendered in 
PMR to an IUOC taking a òmeasurementó

ÁThe double slit experimentõs  observer is critical to the definition of objective
òwhich-wayó data  (EV)

Á1) Walkie talkie or CB radio     2) Cell phone example

ÈUnderstanding quantum physics has been too far out of the box for us to 
recognize the solution for almost 100 years.  The solution will be both 
simple and sound completely bizarre.  If it didnõt sound bizarre, it 
couldnõt possibly be a correct solution.10
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È Fields compute effects at a distance.   A wave equation does not logically 
imply a physical process ðthat is our belief (interpretation)

È The effects are real from the view inside the VR, the fields are not.

È The fields simply predict effects by emulating some portion of our VRõs 
ruleset . E&M waves and particles are both conceptual models -- as if there 
were a physical wave ðwaves that have none of the properties of being 
physical.

È Predicting an effect is much different than causing an effect

Á Eclipse, force on a charge, change in gravitational force 

ÁWe imagine that fields are causal because we believe in materialism

È The actual cause is the VRs rule-set and the VRREõs calculation which ends 
up in your data -stream 

È The purpose of science is to better understand the VRs rule-set
12





È The double slit experiment clearly tells us that particles are not
physical

È They are also no physical probability waves ðthat is another 
òphysicaló interpretation of mathematical (wave function) logic --
only a metaphor

È All particles, big and small, are virtual because our reality is virtual

È The same concepts that explain QM apply to everything: Macro and 
Micro.  Example: astronomer (uncertainty is the key, not size)    CB static

È There is no special science just for very small things
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È Claiming that our physical reality is based upon the collective 
interaction of physical particles is logical but experimentally proven
incorrect ðThis is still the standard belief of scientists

È Claiming that our physical reality is based upon the collective 
interaction of non physical or virtual particles is illogical and incorrect

È Claiming that our reality is a virtual reality based upon a ruleset that 
defines the collective interaction of virtual òparticlesó is logical and 
correct ðhow could it be any other way?  What else could one build out 
of virtual building blocks other than a virtual structure?

È So, letõs see how it works:
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Random Draw From the Probability Distribution of the Possibilities

ÅA measurement is being made 
and Each letter (A-Z -- except for 
E) represents a potential result. 

Å26 possible outcomes
ÅTotal # letters in Distribution = 163
1+2+2+1+0+1+3+6+12+17+25+21+16+7+4+4+5+
8+11+5+3+2+2+2+2+1 = 163

¢ƻ άŎƻƭƭŀǇǎŜΩ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ 
ŦǳƴŎǘƛƻƴ ǘƻ ŀ άǇƘȅǎƛŎŀƭέ ǊŜǎǳƭǘΥ 
make a random draw from the probability 
distribution of the possibilities:

Put all 163 letters in a box and 
randomly draw one of them
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R

Probability Distribution of 
ǘƘŜ ǇƻǎǎƛōƛƭƛǘƛŜǎΥ  !Σ.Σ/Σ5Χ

[Astronomy or attic]
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We measure only the 
effectsof things. The 
ruleset logic of this 
ǾƛǊǘǳŀƭ άǇŀǊǘƛŎƭŜέ 
generator causes the 
LCS to calculate the 
effect of an ejected 
virtual particle within 
the VR containing the 
generator (R1, R2, R3)

Review: Double Slit --Detectors (D1,D2) and Recorders (R1,R2) Turned On

άtŀǊǘƛŎƭŜέ DŜƴŜǊŀǘƻǊ όpg)
όhƴŜ άǇŀǊǘƛŎƭŜέ ŀǘ ŀ ǘƛƳŜύ

End cap

Cartoon illustration
Not to scale

All detectors and 
recorders turned on

The probability of a 
άǇŀǊǘƛŎƭŜέ ƭŀƴŘƛƴƎ ƻƴ ŀ 
given x value on the screen 

X

R3

(x,y,t)

On

D3
On

X17

X26

Y3

Y4

X17

X26

Px

X17

0

Two single-value 
distributions 

one for each slit

X26

Px

Standard Double Slit experiment  
ǿƛǘƘ άǿƘƛŎƘ-ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ

D1
D2

On

On

2
1

On

On

(x2,t)
R1

R2
(x1,t)

The probability distributions are shaped as shown above 
because of the prior recorded measurements of R1 and 
wн ǇǊƻǾƛŘŜ ǘƘŜ ŀǾŀƛƭŀōƭŜ άǿƘƛŎƘ-ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ όǘƛƳŜ 
and position)

1Measurement data at R1, 
R2, and Result Screen R3
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Review: Double Slit Experiment With Detectors Off

A consistency constraint:
! ŦŜǿ άǇŀǊǘƛŎƭŜǎέ Ƴǳǎǘ ŀŎǘ ǘƘŜ ǎŀƳŜ ŀǎ Ƴŀƴȅ άǇŀǊǘƛŎƭŜǎΦέ
¢ƘǳǎΣ άǇǊƻōŀōƛƭƛǘȅ ǿŀǾŜǎέ ŀƴŘ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ŀǊŜ 
necessary.  No objective inconsistencies are allowed

Light as a wave:
όƳŀƴȅ άǇŀǊǘƛŎƭŜǎέύ

d1
d2

d2-d1 = If path difference = integer number of wavelengths:  wave amplitudes add (waves are In phase)

d2-d1 = If path difference = odd integer number of half wavelengths: wave amplitudes cancel (waves are Out of phase)

P

X

Superposition: -

wavelength

0

˂

+
-
+

-
+

άtŀǊǘƛŎƭŜέ DŜƴŜǊŀǘƻǊ
όhƴŜ άǇŀǊǘƛŎƭŜέ ŀǘ ŀ ǘƛƳŜύ

End cap

D1
D2

Off

Off

Off or On

Off or On

(X,t)

R1

R2

R3
X

(x,y,t)

On

D3

Measurement at 
screen (R3) only
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Let the LCS/VRRE run a large numberof 
particles through this experiment logic to 
generate the distribution on the next slide --
capture all quirks specific to this experiment

(x2,t)

(x1,t)

2
1 DPD

R3



Random Draw From A Diffraction Pattern Probability Distribution (DPD) 
Computed at the Result Screen

X value

X01 X02 X03 X04 X05 X06 X07 X08 X09X10X11 X12 X13 X14 X15 X16 X17 X18X19X20X21 X22 X23 X24 X25 X26 X27X28X29X30 X31 X32 X33 X34 X35 X36X37X38X39 X40 X41 X42 X43 X44 X45 X46  

0
2

5

9

14

10

4

2
0 0

2

5

9

14

10

4

2
0

0

3

11

17

26

19

8

3

00

3

11

17

26

19

8

3

0 1

7

22

30

52

33

17

7

2

Probability 
distribution

Histogram:
Total value = 1,608
0+2+5+9+14+10+4+2+0+0+3+11+17+26+19+
8+3+0+1+7+22+30+52+33+17+7+2+0+3+11+
17+26+19+8+3+0+0+2+5+9+14+10+4+2+0 = 
1,608

To make a random draw from the probability 
distribution of the possibilities:

Put all 1,608 X-values (X01 to X45) in a box 
and randomly draw one of them ςthat is 
where the particle goes on the x-axis (y value 
is always random for any x value)

Examples -- Probability of any given particle landing at position:
X32 = 26/1608  is 0.016169  and   X23 = 52/1608 = 0.032338
X17 = 3/1608  is 0.001866
X22 or X23 or X24 = (30+33+52)/1608 = 0.071517
Any position under the distribution = 1608/1608 = 1.0

(Px)(1608)

For each X value, the corresponding Y value 
is a random number between Y1 and Y2

(Py)

Y
Y1 Y2

hǳǊ ŀǾŀǘŀǊ Ŏŀƴ ŀǇǇŜŀǊ ǘƻ ōǳƛƭŘ ŀ άǇƘȅǎƛŎŀƭέ 
experiment because the LCS builds a computer model 
of that experimentaccording to the ruleset logic the 
avatar imparts to the design and  construction.

For each X value, the corresponding SCREEN  Y value 
is a random number between Y1 and Y2
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Random Draw From Binary and Single-Value Probability Distributions

X value

X01 X02 X03 X04 X05 X06 X07 X08 X09X10X11 X12 X13 X14 X15 X16 X17 X18X19X20X21 X22 X23 X24 X25 X26 X27X28X29X30 X31 X32 X33 X34 X35 X36X37X38X39 X40 X41 X42 X43 X44 X45 X46  

Binary 
Probability 
distribution

Histogram:
Total value = 2N

To make a random draw from the probability 
distribution of the possibilities:  

For example, let X1 and X2 be the X coordinate of slit 
positions in slide 17:
Put all 2N of the X-values of (X1=X17 and X2=X26) in a 
box and randomly draw one of them ςthat is where 
the particle goes on the x-axis (y value is always 
random over the height of the slit for any x value)

Examples -- Probability of any 
given particle landing at 
position:
X17 = N/2N  is 0.5
X26 = N/2N  is 0.5
All other positions Xn = 0/2N= 0

P

N 
(x17)

All X positions exceptfor 
X17 and X26, have zero value 
(zero probability)

0.5

X 
value

P

X17

1

Total value = N Total value = N

Two Single-Value Probability 
Distributions

X 
value

P

X26

1
(BD)

(SVD)

SVD2SVD1
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N 
(x26)

N 
(x17)

N 
(x26)

Picking w-w data 
for R1 and R2

Picking result screen 
impact point for R3



Illuminating the Double Slits
Turn the particle source (e.g., laser light 
intensity) up and adjust the beam until one 
achieves a uniform density of particles inside 
the dashed red line.  Fit the line as tightly as 
practical to the slits 

Particle generator 
End cap

X1

X2

Pbox

X
X2X1

Pbox = The probability that a generated particle will strike inside the  
dashed red box (with an x coordinate between X1 and X2 and a Y 
coordinate between Y1 and Y2)

Y1

Y2
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Particle 
generator 
End cap

X1

X2

Y1

Y2

For each X value, the corresponding Y value 
is a random number between Y1 and Y2

(Py)

YY1 Y2Y11 Y12

Y1

Y13 Y14 Y15 Y16 Y17 ¸муΧΦ

Uniform Probability Distribution of Y

Screen data

Each particle location on 
the result screen (X,Y) 
has a specificX value 
somewhere on the 
screen  and a randomY 
value between Y1 and Y2
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X

Y

(x,y,t)
On

D3

Put each of the 
possible Y 
values (between 
Y1 and Y2) into 
a box, shake and 
draw one out.  
There is an 
equal 
probability of 
getting any 
particular Y.  
Thus the Y value 
you get is 
random

Placing the particle on the screen R3(x,y,t)

R3

X 
valu

X01 X02 X03 X04 X05 X06 X07 X08 X09X10X11 X12 X13 X14 X15 X16 X17 X18X19X20X21 X22 X23 X24 X25 X26 X27X28X29X30 X31 X32 X33 X34 X35

0
2

5

9

1
4

1
0

4

2
0 0

2

5

9

1
4

1
0

4

2
0

0

3

1
1

1
7

2
6

1
9

8

3

00

3

1
1

1
7

2
6

1
9

8

3

0 1

7

2
2

3
0

5
2

3
3

1
7

7

2

Probability 
distribution

Histogram:
Total value = 1,608
0+2+5+9+14+10+4+2+0+0+3+11
+17+26+19+8+3+0+1+7+22+30+
52+33+17+7+2+0+3+11+17+26+
19+8+3+0+0+2+5+9+14+10+4+2
+0 = 1,608

Put all possible x-values in 
a box and randomly draw 
one of them ςthat is 
where the particle goes on 
the x-axis



Inside the Particle Generator ςA Statistical 
Process

dynamics

Pɲt-pgҐ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǘƛƳŜ ōŜǘǿŜŜƴ ŎƻƴǎŜŎǳǘƛǾŜ ƎŜƴŜǊŀǘŜŘ άǇŀǊǘƛŎƭŜǎ

fpg= average frequency of particle generation in particles per sec (pps)

[ɲt example: If average # of particles/sec, fpg = 30pps, then ɲt=1/30 sec]. Since ɲt =1/F

VirtualάtŀǊǘƛŎƭŜέ 
Generator 

όhƴŜ άǇŀǊǘƛŎƭŜέ ŀǘ ŀ ǘƛƳŜύ

End cap

Cartoon illustration
Not to scale

All virtual detectors and 
virtual recorders turned on

Pvel

Vp
±ŜƭƻŎƛǘȅ ƻŦ Ƴŀǎǎȅ άǇŀǊǘƛŎƭŜǎέ

Pɲt-pg

Delta t

X

R3 On

D3
On

X1

X2

Y1

Y2

Px

X1

0

X2

Px

Standard Double Slit experiment  with 
άǿƘƛŎƘ-ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ

D1
D2

On

On

2
1

On

On

R1
R2
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BD
Binary dist

1 2
0.5

(x1,t)
or (x1)

(x2,t)
Or (x2)

(X,y,t) 
(x,t)
(x)



Peitherslit = (Pbox)(A2slit/Abox)= (.8)1/3 = 0.266667 of all 

particles generated end up going through a slit

(fgp)(Peitherslit) = (30pps)(1/3)(.8) = on average, 8

particles per second hit the result screen (enter both 
slits) and 4pps enter each slit.  Thus, on average, 
particles hit he screen every 1/8 of a second.  

Lets Make Up Some Convenient Example Numbers*

Given that: A1slit/ Abox= 1/6

Then, A2slits/ Abox= 1/3

Given that: Pbox= .8

To make a random draw from the probability distribution of the 
possibilities:

Put all 270 ɲt values in a box and randomly draw one of them ς
that defines the time between the last and next particle.  The 
inverse of that is the rate of particles being generated (pps). 

This distribution (along with any dynamics calculations) entirely 
models the particle generation process for this experiment

The LCS uses the logic and constraints inherent in the 
ǇŀǊǘƛŎƭŜ ƎŜƴŜǊŀǘƻǊΩǎ ŘŜǎƛƎƴΣ ōǳƛƭŘΣ ŜƴǾƛǊƻƴƳŜƴǘΣ ƛƴƛǘƛŀƭ 
conditions, settings and the VRs ruleset to compute this 
distribution:

* This distribution and example 
numbers are only notional.  They 
have nothing to do with any 
actual experimental set up

Åάmsέ ǊŜǇǊŜǎŜƴǘǎ miliseconds= 0.001 sec
Åάppsέ ǊŜǇǊŜǎŜƴǘǎ ǇŀǊǘƛŎƭŜǎ ǇŜǊ ǎŜŎƻƴŘ
Å¢ƘŜ ōŀǊ έ      ά  ŀōƻǾŜ ŀ ǘŜǊƳ ƛƴŘƛŎŀǘŜǎ ŀƴ 

average value

0.00 5.55 11.11 16.66 22.22 27.77 33.33 38.88 44.44 50.00 55.5561.11 0.00

10 10

20 20

30

90

1010

2020

30

Pɲt-pg

ɲt

ɲt = 33.3333 ms
fgp = 1/ɲt = 30 pps

Delta t (ms)

Total value = 270
10+10+20+20+30+90+30+20+
20+10+10 = 270

Pɲt-pg= 90/270 = 1/3 

About 6 slit-areas fill up the box
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Virtual Double Slit Experiment Reduced To fiveRandom 
5Ǌŀǿǎ ŦƻǊ 9ŀŎƘ ά±ƛǊǘǳŀƭ tŀǊǘƛŎƭŜέ

Pvel

Vp

Massy 
άǇŀǊǘƛŎƭŜǎέ

D1
D2

On

On

2
1

(velocity of massive particles)

άtŀǊǘƛŎƭŜέ DŜƴŜǊŀǘƻǊ όpg)
όhƴŜ άǇŀǊǘƛŎƭŜέ ŀǘ ŀ ǘƛƳŜύ

End cap

Pɲt-pg

Delta t

X

Y

R3
On

D3

On

30 pps

8 pps

24 pps

4 pps
4 pps

Px

X1

0

X2

Px

Standard Double Slit 
ŜȄǇŜǊƛƳŜƴǘ  ǿƛǘƘ άǿƘƛŎƘ-
ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ

On

On

(X1,t)
R1

R2
(X2,t)

16 - 180

On average, 8 ppswill 
impact result screen

1) Random draw from Pɲt-pg

2) Random draw from Pvel

3) Random draw from a binary distribution BDbecausethere are detectors recording 
ǘƘǳǎ ƳŀƪƛƴƎ ǘƘŜ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ǘƻ ŎƻƴǎŎƛƻǳǎƴŜǎǎ ǿƛǘƘ wм & R2

4) Random draw from PX (single value)  and PY(random number between Y1 and Y2)

When does the next particle arrive? (slit & screen: R1, R2 ,R3)

Where does it impact the result screen?

Which slit does it go through? Which recorder to write on?Time before next particle appears

Delayed erasure ςa future possibility: Random draws will be finalized according to 
current Objective (deductively logical) conditions (after no future changes are possible).  

4 pps

4 pps

8 pps
BD

1 2
0.5

Y3

Y4

For each X value, the 
corresponding Y value is 
a random number 
between Y1 and Y2

(Py)

YY3 Y41

2

3

4

5

2
5

(X,y,t) 
(x,t)
(x)

Thus making the screen data available to consciousness with R3



Double Slit Experiment Reduced To four (three) Random Draws Per Particle

Cartoon illustration
Not to scale

All detectors turned OFF
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Reducing confusion
The Appearance Of Result Screen Data
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Introducing The Experiments
ÅFeynman, discussing the two-slit experiment, noted that this wave-particle dual behavior contains the basic mystery of 

quantum mechanics.  He is correct.

ÅOur virtual reality is generated by an intelligent simulation, not a deterministic material bottoms up process.  These 
experiments can verify or falsify this claim

Å5 different double slit experiments, with more than a dozen additional sub-experiments (some introductory or conditional), 
are cast in terms of VR concepts to test multiple aspects of MBT VR concepts and to develop new information about the rules 
and choices that determine how our VR is rendered. 

ÅSimple, inexpensive, easily doable, designed to answer questions and gather information

ÅLogical explanations (rather than calculations) and predictions are made as to the outcome of each experiment according to current 
MBT VR understanding.

ÅMany incorrect conceptions about the DS in particular and QM in general, are very common.  These simpleexperiments should clearly 
settle many of these issues.

Å If MBT VR theory can mature sufficiently, QM may be reduced to an easily understood and explained logic problem without the needfor wave 
functions or advanced mathematics to predict most outcomes.

Å Summary of the experiments (repeated at the end of the presentation on slide 58): 

ÅExp1f2 depends on Exp2 producing a diffraction pattern but Exp1c2,  Exp4 and Exp5 do not ςthey are completely independent of the 
outcome of Exp2 and are also independent of each other.This means that if Exp2 fails, then Exp1f2 will also fail.  

ÅExp1c2 and Exp1f2 are very similar (almost redundant in function), however, the difference is that Exp1f2 is considerably easier to 
implement.  Thus, if Exp2 fails, one can still do Exp1c2, and if Exp2 succeeds, one can do the easier, less expensive Exp1f2

ÅExp4 may seem odd and even unscientific because of the human interaction in the experiment and because the experiment is done in the 
macro-world instead of the micro-world, but that is more the result of prejudice than any real problem of good science.

Å Exp5 has no off-the-beaten-path strangeness or unusualness, but its set-up and equipment are more complex and difficult to construct.

ÅExperiments 1c2, 2, 4, and 5 are the core experiments here (all independent), each has the potential to rewrite quantum theory.

ÅExperiment 3 will initiate the breaking of new ground with a study of the interaction of the PMR VR (our so called physical reality) with 
consciousness.
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Virtual Reality Mechanics -- Basic characteristics 
1. ¢ƘŜ ±ƛǊǘǳŀƭ wŜŀƭƛǘȅ wŜƴŘŜǊƛƴƎ 9ƴƎƛƴŜ ό±ww9ύ Ƴǳǎǘ ōŜ ƻǊ ǊŜǇǊŜǎŜƴǘ ŀƴ ƛƴǘŜƭƭƛƎŜƴǘ ŀƎŜƴǘ όǘƘŜ [/{ύΦ  hǳǊ ±wΩǎ 

computer (VRRE) is a subset of the LCS.  Expect our VR to be implemented intelligently not mechanistically. 
Reality is not the output of a deterministic machine ςbŜǿǘƻƴΩǎ άŎƭƻŎƪǿƻǊƪέ ƳŀǘŜǊƛŀƭ ǳƴƛǾŜǊǎŜ ƛǎ  ƴƻǘ ŎƻǊǊŜŎǘΦ

2. The rendered physical world (PMR) is generated by information passed in a data stream to a consciousness 
(IUOC) that interprets the information as physical reality ςƛǘΩǎ ŀ ƳǳƭǘƛǇƭŀȅŜǊ ƎŀƳŜ

3. New information must not directly conflict with existing information
No objective inconsistencies are allowed.  Thus we have a requirement that any existing objectivePMRinformation cannot  be in 
conflict with an objective PMRmeasurement result.  The boundary value problem between one and many photons impinging on 
double slits defines such a potential inconsistency.

4. In a mature VR, efficiency requires the VRRE to use the ruleset to compute probability distributions that, for 
ǘƘŜ Ƴƻǎǘ ǇŀǊǘΣ ŘǊƛǾŜ ǘƘŜ Řŀǘŀ ǎǘǊŜŀƳΩǎ ŎƻƴǘŜƴǘΦ  ¢ƘǳǎΣ ǾƛǊǘǳŀƭ ǊŜŀƭƛǘȅ ƛƴǘŜǊŀŎǘƛƻƴ ǳƴŦƻƭŘǎ ŀǎ ǘƘŜ ±ww9 ŜȄŜŎǳǘŜǎ 
a series of random draws from probability distributions that describe all possible significant PMR outcomes of 
all significant choices of consciousness.

5. ²ƘŜƴ ŀ άƳŜŀǎǳǊŜƳŜƴǘέ ƛǎ ƳŀŘŜ όōȅ ŀƴ ŀǾŀǘŀǊ ǿƛǘƘƛƴ ǘƘŜ ±wύ Σ ǘƘŜ ǊŜǎǳƭǘ ƛǎ ƎŜƴŜǊŀǘŜŘ ōȅ ǘŀƪƛƴƎ ŀ ǊŀƴŘƻƳ   
draw from a distribution of all the possible objective results that are consistent with the rule-set and with all 
that has gone before within the VR

Random draws will be finalized according to current Objective conditions (when no future changes to the results of that 
specific measurement are possible ςall potential changes/options have been made/taken) ςthe logic is fixed or static. 
(EV)

LŦ ŦǳǘǳǊŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŀǘ ǎǇŜŎƛŦƛŎ ƳŜŀǎǳǊŜƳŜƴǘ ŀǊŜ ǇƻǎǎƛōƭŜ όŜȄǇŜǊƛƳŜƴǘŀƭ ƭƻƎƛŎ ƛǎƴΩǘ ŦƛȄŜŘ ȅŜǘύΣ ǘƘŜƴ ǘƘŀǘ 
measurement result remains only a potential result subject to modification until potential for change is eliminated.29
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Applying Fundamental Virtual Reality characteristics To The Double 
Slit Experiment And Thus To QM And Physics In General

Å Lƴ ±w ǘƘŜƻǊȅΣ ƻǳǊ άǇƘȅǎƛŎŀƭέ ǳƴƛǾŜǊǎŜ ώƻŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎΥ ǇƘȅǎƛŎŀƭ ƳŀǘǘŜǊ ǊŜŀƭƛǘȅ όtawύϐ ƛǎ ƎŜƴŜǊŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ƳƛƴŘǎ ƻŦ individuated units of consciousness (IUOC) as they process 
(subjectively interpret) the information they receive in a data stream from the computer generating the VR 

Å όbƻǘŜΥ άǘƘŜ ŎƻƳǇǳǘŜǊέ ƛǎ ǾŀǊƛƻǳǎƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎΥ [ŀǊƎŜǊ /ƻƴǎŎƛƻǳǎƴŜǎǎ {ȅǎǘŜƳ ό[/{ύΣ ±ƛǊǘǳŀƭ wŜŀƭƛǘȅ wŜƴŘŜǊƛƴƎ 9ƴƎƛƴŜ ό±ww9ύ, The Big Computer (TBC) or just The System). 

Å In a VR, time is fundamental and always runs forward (a result of incrementing time in a dynamic simulation).  Space is defined by a coordinate system and computed as required.

Å The PMR VR is rendered by the VRRE to each IUOC.  PMR is an interactive multi-player game played within a common data-ǎǇŀŎŜ ŎŀƭƭŜŘ ǘƘŜ άtƘȅǎƛŎŀƭέ ǳƴƛǾŜǊǎŜ.  PMR facts are 
objective (sharable with all other players) pieces of information that are for at least some period of time available to IUOCs within PMR.   If such a fact is perishable and eventually 
disappears from the common data-space it remains objective only to those who objectively experienced it or those who were/are objectively impacted by it.  

Å The data stream defines the objectivePMR VR to all IUOC as their avatars (body) perception apparatus (5 human senses) requires specific data that resides within PMR.

Å Individual subjectiveinformation is generated internally by the IUOCs by assessing and analyzing its previous knowledge and experience or it is received by the IUOC as an opinion or 
as physically unverifiable information

Å The LCS will not generate (does not allow in its data streams) multiple objective PMR factsthat are in direct logical conflict with each other (thus avoiding a logically inconsistent VR).

There can be no conflicting objective PMR facts.  To be an objective PMR fact, a piece of information must be availableto all IUOCs.  Subjective information existing only in the 
mind of a particular individual(s) is not generally available to all and can not be a PMR fact (can only be an individual opinion).  Thus, the requirement to avoid logical conflicts in 
PMR applies onlyǘƻ ƻōƧŜŎǘƛǾŜ taw άǇƘȅǎƛŎŀƭέ ŦŀŎǘǎΦ  {ǳōƧŜŎǘƛǾŜ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ƛƴŘǳŎǘƛǾŜƭȅ ŀǊǊƛǾŜŘ ŀǘ ŎƻƴŎƭǳǎƛƻƴǎ Řƻ ƴƻǘ ŎƻƴǎǘƛǘǳǘŜ ƻōƧŜŎǘƛǾŜ tMRfacts since they are individually, 
internally generated assessments.   Conclusion: άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ƻōƧŜŎǘƛǾŜ ƛŦ ƛǘ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ǎƘŀǊŜŘ ǇǳōƭƛŎ Řŀǘŀ-space ςif it is an objective PMR fact.One way 
that potentialάǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ǘƘŀǘ ƛǎ ƴƻǘ ŘƛǊŜŎǘƭȅ ƻōǎŜǊǾŀōƭŜ όƴƻǘ ȅŜǘ ǇŀǊǘ ƻŦ ǘƘŜ taw ǎƘŀǊŜŘ Řŀǘŀ-ǎǇŀŎŜύ Ŏŀƴ ōŜŎƻƳŜ ŀ taw ŦŀŎǘ ƛǎ ǘƻ ōŜ άǇƘȅǎƛŎŀƭƭȅέ ǊŜŎƻǊŘŜŘ ƛƴ taw ŀƴŘ ǘƘǳǎ 
ƳŀŘŜ άƎŜƴŜǊŀƭƭȅ ŀǾŀƛƭŀōƭŜέ ŀǎ ǇŀǊǘ ƻŦ tawΩǎ ŎƻƳƳƻƴ Řŀǘŀ-space.  (EV)

Though recordedάǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ƛǎ ŀƭǿŀȅǎ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ŎŀǳǎŜ ŘŜŎƻƘŜǊŜƴŎŜΣ ǊŜŎƻǊŘƛƴƎ ǘƘŜ Řŀǘŀ Ƴŀȅ ƴƻǘ ŀƭǿŀȅǎ ōŜ ƴŜŎŜǎǎŀǊȅΦ  ¢Ƙƛǎ ƭŜŀŘǎ ǳǎ ǘƻtƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ǘƘŀǘ ƛŦ ǘƘŜ άǿƘƛŎƘ 
ǿŀȅέ Řŀǘŀ ƛǎ ŜǾŜǊ ŀƴ ƻōƧŜŎǘƛǾŜ ŦŀŎǘ ŀǾŀƛƭŀōƭŜ ǿƛǘƘƛƴ ǘƘŜ ǎƘŀǊŜŘ ǎǇŀŎŜ ƻŦ taw ƭƻƴƎ ŜƴƻǳƎƘ ŦƻǊ ǇŜƻǇƭŜ ǘƻ ƎŜǘ ŀ ƎƻƻŘ ƭƻƻƪ ŀǘ ƛǘΣand if one or more people do get a good look at it, 
ǘƘŜƴ ǘƘŀǘ ƛƴǎǘŀƴŎŜ ƻŦ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ƛǎ ŜƴƻǳƎƘ ǘƻ ŎŀǳǎŜ ŘŜŎƻƘŜǊŜƴŎŜ όǘǿƻ ǇƛƭŜǎ ƻŦ Řƻǘǎ ƻƴ ǘƘŜ ǊŜǎǳƭǘ ǎŎǊŜŜƴύΦ  hǘƘŜǊǿƛǎŜ ǘƘe LCS/VRRE would have to make case by case 
judgement calls on how long perishable evidence has to be available in the shared PMR space AND how many of what kind of people have to see it before it counts as actionable 
evidence of a particle passing through a specific slit.  Such case by case judgements represent an inefficient computational process compared to one objective rule applies to all 
cases.  The LCS/VRRE seems to prefer efficient computational process.  (EV)

Å To maintain consistency within the VR, once an objective fact is rendered into PMR (made generally available) it must stay inPMwΦ  hōƧŜŎǘƛǾŜ taw ŦŀŎǘǎ Ƴǳǎǘ ōŜƘŀǾŜ ŀǎ άƳŀǘŜǊƛŀƭέ 
objects within the VR.  Conclusion for the double slit experiment: Once a particle is objectively observed in PMR by an IUOC, it must, from that moment on, act and interact like a 
physical particle within the VR (remain subject to the VRs rule-set).   In other words, once the potential particle is observed ōȅ ŀ L¦h/ άǇƭŀȅŜǊέ ōȅ ƳŀƪƛƴƎ ŀ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴ ǘƘŜ 
VR (demanding objective data from the VRRE) it must then act like a material particle (move in a straight line to the screen).  On the other hand, before it has been observed by 
any IUOC (available to be put into that IUOCs data stream as an objective fact), it is not a material particle bur rather a potential or possible particle.  When an IUOC (actually an 
IUOCs avatar) makes a measurement in PMR, the result gets defined by a random draw from the probability distribution of all the possibilities and is made available to be placed in 
the data stream of the IUOC.  (EV) 30



Making a Measurement in PMR
ÅAt the site of the measurement of an objective PMRfact and at the time when that 

measurement result must be delivered to an IUOC, the VRRE calculates the probability 
distribution of all the possibleobjective PMRresults of that measurement, takes a random 
ŘǊŀǿ ŦǊƻƳ ǘƘŀǘ ŘƛǎǘǊƛōǳǘƛƻƴΣ ŀƴŘ ƳŀƪŜǎ ǘƘƛǎ ǊŜǎǳƭǘ ŀǾŀƛƭŀōƭŜ ǘƻ ōŜ ǇƭŀŎŜŘ ƛƴ ǘƘŜ L¦h/Ωǎ Řŀǘŀ-
stream as the measurement result.The measurement result is computed only after no future 
changes to the probability distribution, from which the result of that specific measurement is 
drawn, are possible.  This closure of possibilities mayƻŎŎǳǊ ōŜŎŀǳǎŜ ǘƘŜ ŀǾŀǘŀǊ ƛǎ ƴƻǿ άƭƻƻƪƛƴƎέ 
at an object (and queries the VRRE about that object) thus forcing the VRRE to immediately 
ƛƴƧŜŎǘ άƳŜŀǎǳǊŜƳŜƴǘέ ƛƴŦƻǊƳŀǘƛƻƴ ŘŜǎŎǊƛōƛƴƎ ǘƘŀǘ ƻōƧŜŎǘ ƛƴǘƻ ǘƘŜ L¦h/ǎ Řŀǘŀ-stream.  (EV)
ÅThus, objective PMR facts are a logical artifact of the probabilistic measurement process that is implemented 
ōȅ ŀƴ L¦h/ ƛƴǘŜǊǇǊŜǘƛƴƎ όōŀǎŜŘ ƻƴ ƛǘǎΩ ǉǳŀƭƛǘȅΣ ƪƴƻǿƭŜŘƎŜΣ ŜȄǇŜǊƛŜƴŎŜΣ ŀƴŘ ōŜƭƛŜŦύ ǘƘŜ Řŀǘŀ ǎŜƴǘ ǘƻ ǘƘŜ L¦h/ 
ōȅ ǘƘŜ ±ww9 ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŀ ǉǳŜǊȅ όǘƘŜ άƭƻƻƪƛƴƎέύ ǎŜƴǘ ōȅ ǘƘŜ L¦h/ ǘƻ ǘƘŜ ±ww9Φ

ÅThe set of what is possible according to the rule-set is constrained by the requirement for consistency within 
PMR.  In other words, any objective measured result must be consistent with (constrained by) the PMR rule-
set (what is objectively possible now and in the future) and with all objective information currently residing 
within PMR (PMR history).  No objective inconsistencies are allowed in the PMR VR.  Thus we have a 
requirement that any existing objectivePMR information cannot  be in conflict with a new objectivePMR 
measurement result. If a given result would create a conflict or inconsistency within the PMR VR, that result 
is not allowed ςthus, it is not included as a possibility within the probability distribution from which the 
result is randomly drawn. 31
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This experiment demonstrates that 
the final result at the screen is 
determined by the objective logic 
of the experimental setup after all 
Probable choices within that setup 
are fixed (see slide 31)

Double Slit with Only R1, D1  Turned On
Not to scale

Only D1 and R1 are on.   
2 Measurements per 
άǇŀǊǘƛŎƭŜέ όŀǘ wм ŀƴŘ wоύ
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aŀǎǎȅ άǇŀǊǘƛŎƭŜǎέ

¢ƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀ άǇŀǊǘƛŎƭŜέ ƭŀƴŘƛƴƎ 
on a given x value on the screen 

The only way a particle can get to the screen 
is by going through one slit or the other.  
The probability distribution is shaped as 
shown above because the prior 
measurements at R1 only account for half 
the dots that MUST appear on the screen 
behind slit 1 ςthe other half (those not on 
the line behind slit 1) MUST have come 
through slit 2.  

Thus, the which-way data is logically 
(deductively Ą objectively) known for all
άǇŀǊǘƛŎƭŜǎέ ǘƘƻǳƎƘ ƛǘ ƛǎ ƻƴƭȅ ƳŜŀǎǳǊŜŘ ŦƻǊ 
one.  Slit 1 must have a single value Px

distribution.  Thus we get two bars.

Pɲt-pg= probability of the time 
ōŜǘǿŜŜƴ ŎƻƴǎŜŎǳǘƛǾŜ άǇŀǊǘƛŎƭŜǎέ 
(ɲt ) being a particular value of 
ɲt [ɲt example: If # particles/sec 
= 4, then ɲt=1/4 sec] F=1/ɲt. 

Fpg= average frequency of 
particle generation in particles 
per sec (pps)
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Purpose: 9ȄǇƭƻǊƛƴƎ ǘƘŜ ƭƻƎƛŎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ άǿƘƛŎƘ-
ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴΦ  ¢ƘŜ ƻōƧŜŎǘƛǾŜ ǾŀƭǳŜ ƻŦ deductivelogic.

άǿƘƛŎƘ ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǎƭƛǘ м ƛǎ ŀǾŀƛƭŀōƭŜ ōŜŦƻǊŜ ǎŎǊŜŜƴ Řŀǘŀ 
is required. If half the particles that get to the screen must pile 
up behind slit 1, then the other half that does not have to pile up 
behind slit 1 must have come through slit 2. 

If R3 and R1 record time, then every particle on the screen can 
be objectively correlated with one slit or the other.  If either one 
or both do not record time, the particles can still be objectively 
correlated with one slit or another by their position on the 
screen.  R3(x) is sufficient, R3(x,y,t) is not necessary.

D1
D2

OnOn

Off

2
1

Off or On

R1

R2

(8 random 
draws per 
second)

(8 random 
draws per 
second)

(8 random 
draws per 
second)Purpose:

0 pps

4 pps

8 ppsBD 
Binary dist
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R1

Pɲt-pg= probability of the time 

ōŜǘǿŜŜƴ ŎƻƴǎŜŎǳǘƛǾŜ άǇŀǊǘƛŎƭŜǎέ 
(ɲt ) being a particular value of 
ɲt [ɲt example: If # particles/sec 
= 4, then ɲt=1/4 sec] F=1/ɲt

Fpg= average frequency of particle 

generation in particles per sec (pps)

These experiments show that detectors 
detecting at each slit, and the theoretical
(potentially measurable) availability of 
άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ όмōύΣ ŀǊŜ not
important. Only the certain (1d) 
availability of objective (measured)
άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ όмŜύ ƛǎ ƛƳǇƻǊǘŀƴǘΦ

Exp. 1: Double Slit with Detectors (D1,D2) & Recorders (R1,R3) Turned On
Cartoon illustration

Not to scale

Pvel

¢ƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀ άǇŀǊǘƛŎƭŜέ ƭŀƴŘƛƴƎ ƻƴ ŀ 
given x value on the screen 

[The probability distribution for Exp1a and 
Exp1b is a diffraction pattern (DPD) 
because we have assumed that each 
detectors output is anonymous , thus there 
ƛǎ ƴƻ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ

If each detectors output is unique (Exp1a 
and ExpмōύΣ ǿŜ ǿƻǳƭŘ ƘŀǾŜ άǿƘƛŎƘ ǿŀȅέ 
data and see two bars drawn from two 
single value distributions SVD1 and SVD2.

dynamics

άtŀǊǘƛŎƭŜέ DŜƴŜǊŀǘƻǊ όpg)
όhƴŜ άǇŀǊǘƛŎƭŜέ ŀǘ ŀ ǘƛƳŜύ

End cap

Pɲt-pg

Delta t 

D1
D2

On
On

On

2
1

(xn,t) OR(-,t)

30 pps

*Exp1a: D1 and D2 output is anonymous & tR1< ts (DPD)

*Exp1b D1 and D2 output is anonymous & tR1> ts (DPD)

*Exp1c1 & 1c2: like1b except at last moment, just before d0, a unique w/w path tag is randomly added into path 1

** Exp1d If D1, D2 are unique & tR1< ts : BD, (SVD1 & SVD2) 

** Exp1e1: If D1, D2 are unique & tR1> ts (SVD1, SVD2)  

** Exp1f, like 1e except after looking at screen data, recording (x,t), turn off R1 just before the which way data arrives

(8 random draws 
per second)

P

X

X

R3

(x,y,t)

On

D3

On

X1

X2

Y3

Y4

Y

d1=d2=d,  dR1= d+d0,   dR1 < ds or dR1> ds   [ tR1=dR1/Vp ts=ds/Vp ]
(dR1path length can be lengthened or shortened by changing d)  

ds

repeater 
Which Way 
Erasure
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1

2

4** Px

X

0

X

Px

R1 and R3 cannot be in conflict

*Anonymous - R1 data from D1,D2: R1(null,t)  [t only ςpulse at time t]  
** Unique ςX1, X2 data generated by D1, D2: R1(xn,t)  where n={I,2} 

(dR1 = distance from slits to R1 ;  ds =distance from slits to Screen) ;  d0 is very small 

X1

X2

BD** 
Binary dist.

Vp

όǾŜƭƻŎƛǘȅ ƻŦ ƳŀǎǎƛǾŜ άǇŀǊǘƛŎƭŜǎέύ

d2d1

d0

3**

3*



R1

Pɲt-pg= probability of the time 

ōŜǘǿŜŜƴ ŎƻƴǎŜŎǳǘƛǾŜ άǇŀǊǘƛŎƭŜǎέ 
(ɲt ) being a particular value of 
ɲt [ɲt example: If # particles/sec 
= 4, then ɲt=1/4 sec] F=1/ɲt

Fpg= average frequency of particle 

generation in particles per sec (pps)

Exp. 1a: Double Slit with Detectors (D1,D2) Recorder (R1,R3) Turned On
Cartoon illustration

Not to scale

Pvel

dynamics

άtŀǊǘƛŎƭŜέ DŜƴŜǊŀǘƻǊ όpg)
όhƴŜ άǇŀǊǘƛŎƭŜέ ŀǘ ŀ ǘƛƳŜύ

End cap

Pɲt-pg

Delta t 

D1
D2

On
On

On

2
1

( _ ,tR1)

Exp1a: (set-up only)
ÅD1 and D2 output is 
anonymous 
ÅtR1< ts (DPD)

P

X

X

R3

(x,y,t)

On

D3

On

(x,y)
(x)

X1

X2

Y3

Y4

Y

d1=d2=d,  dR1= d+d0, (dR1path length can be lengthened or shortened)

Ds, ts

repeater 
Which 
Way 
Erasure
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1

2

3

R1 and R3 cannot be in conflict

(dR1 = distance from slits to R1 ;  ds =distance from slits to Screen) ;  d0 is very small 

X1

X2

Vp

όǾŜƭƻŎƛǘȅ ƻŦ ƳŀǎǎƛǾŜ άǇŀǊǘƛŎƭŜǎέύ

d2d1

d0

Exp1a represents a Standard Eraser experiment -- D1 and D2 are anonymous:  tR1R1< ts (as drawn)  

Å[The setup logic causes R1 to collect data before R3 collects data].  

ÅThe eǊŀǎǳǊŜ ƻŦ άǿƘƛŎƘ-ǿŀȅέ  Řŀǘŀ ƻŎŎǳǊǎ ǿƘŜƴ ǘƘŜ ǘǿƻ ǇŀǘƘǎ ŎƻƳōƛƴŜ Ƨǳǎǘ ōŜŦƻǊŜ ŀǊǊƛǾƛƴƎ ŀǘ Ř0

and go through a repeater (blue dot) that eliminates any minute characteristic differences 
between D1 and D2 signals.NO binary distribution at slits required. 

Åpredict diffraction pattern - measurement 3 at R3 is from DPD.  R1 tells a conscious observer 
only that particles went through slits ςsomething we know from experiment setup logic anyway.

(counter only)



R1

Exp. 1b: Double Slit with Detectors (D1,D2) Recorder (R1,R3) Turned On
Cartoon illustration

Not to scale

Pvel

dynamics

άtŀǊǘƛŎƭŜέ DŜƴŜǊŀǘƻǊ όpg)
όhƴŜ άǇŀǊǘƛŎƭŜέ ŀǘ ŀ ǘƛƳŜύ

End cap

Pɲt-pg

Delta t 

D1
D2

On

On
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2
1

( _ ,t)

ÅExp1b: Delayed Erasure

ÅD1 and D2 output is 
anonymous,   ds < dR1

ÅtR1> ts (DPD)

P

X

X

R3

(x)
(x,y)
(x,y,t)
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D3

On

X1

X2

Y3

Y4

Y

ds
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1
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3

R1 and R3 cannot be in conflict

X1

X2

Vp

όǾŜƭƻŎƛǘȅ ƻŦ ƳŀǎǎƛǾŜ άǇŀǊǘƛŎƭŜǎέύ

d2d1
d0

ÅTime (as action progresses through 
the experiment setup) determines 
the order of the logic flow

Å¢ƘŜ ŜȄǇŜǊƛƳŜƴǘΩǎ ƭƻƎƛŎ ŘŜǘŜǊƳƛƴŜǎ 
the final result

оΩ
(dR1 = distance from slits to R1 ;  ds =distance from slits to Screen) ;  d0 is very small 

Åscreen data R3 is available before R1 data
Å After screen data collected, the which-way data still theoretically exists but, according to the experiments 

logic, it is unavailable (unmeasured) and will remain unavailable since it will inevitably be erased before 
reaching R1.

Å Because only available objective information is important,  I predict measurement 3 is from DPD
Å No measurementis taken at the slit or between the slit and R1.bƻ ōƛƴŀǊȅ ŘƛǎǘǊƛōǳǘƛƻƴ ό.5ύ ƴŜŜŘŜŘΧwм 

simply gets time data (e.g., a pulse occurs at time t -- 8 times a second) according to measurements 1 and 2
Å Determining which slit a particle goes through is not relevant since the detectors are anonymous).  
Å Theoretical (non-ƻōƧŜŎǘƛǾŜύ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ƛǎ ƴƻǘ ǊŜƭŜǾŀƴǘΦ

d1=d2=d,  dR1= d+d0,             implies d can be changed to suit)  



R1

Exp. 1c1: Double Slit with Detectors (D1,D2) Recorder (R1,R3) Turned On
Cartoon illustration

Not to scale

End cap

D1
D2

On

On

On

2
1

( x_ ,t)

ÅAdd a W-W device that 
randomly injects w-w 
path uniqueness onto 
any pulse traveling that 
path just before the two 
paths converge

Px

X

X

R3

(x,y,t)

On

D3

X1

X2

Y3

Y4

Y

ds
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R1 and R3 cannot be in conflict

X1

X2

d2d1d0

Å1c --{ŀƳŜ ŀǎ мō ŜȄŎŜǇǘ ŀ άǿƘƛŎƘ ǿŀȅέ όǿ-w) device that can add unique which way path information is 
added to both paths if the w-w devices are turned on (green dot).  W-w Devices turned off (red dot).  
The devices are fast, are both off or both on (for simplicity), and may be activated or de-activated 
purposely or randomly.  Both-off and both-on configurations arediscussed separately in Exp1b (one 
slide up) and Exp1e. (4slides down)
ÅStart experiment with w-w devices off, then just before the detection pulse should arrive at the devices 

(that time will be known since data related to that pulse has already been observed at R3), randomly 
turn on the devices. Thus, after the screen data R3(x.t) has been recorded and made observable with 
w-w devices off, w-ǿ Řŀǘŀ ǿƛƭƭ άǊŀƴŘƻƳƭȅέ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜΦ  9ȄǇŜǊƛƳŜƴǘŀƭ [ƻƎƛŎ ƻƴ ƴŜȄǘ ǎƭƛŘŜΦ
ÅPredicted result: Screen data points where w-w-devices are turned off (no w-w data) will have a DPD 

pattern and those where the w-w-devices are turned on will have a SVD1 or SVD2 pattern. 

This process can be experimentally tested (see next slide)

ÅTime of arrival (as calculated from 
measurements 1 and 2) determines 
the order of the logic flow

Å¢ƘŜ ŜȄǇŜǊƛƳŜƴǘΩǎ ƭƻƎƛŎ ŘŜǘŜǊƳƛƴŜǎ 
the final result

Px

X1

0

X2

Px

4

Random #
On /Off

3

BD1

BD2
w-w

DPD SVD0.5

Binary distribution

P

SVDoff
1

SVDon

P

1

IF Result from BD1 is:  
SVD  or  DVD

2: Pvel

1: Pɲt-pg

DoneRandom # generator model



Additional Information Describing Previous Slide
The logic of the experiment changes when the w-w devices are added.  Now, the experiments logic flow will run like this: 

ÅAfter measurement 1 and 2 are randomly drawn from their distributions, a binary distribution (BD1) supporting data recorder 
R3 will randomly select an SVD or DPD pattern to determine where to place dots on the screen at the appropriate time (as 
computed from measurement 1 and 2) .   For example, if an SVD screen pattern is picked then SVDon is selected to activate the 
w-w devices while another binary distribution (BD2) will randomly pick between SVD1 (slit 1) or SVD2 (slit 2) so the LCE/VRRE 
will know which slit identity to add to the data going into repeater (blue dot) before entering R1.

Å¢ƘŜǊŜ ƛǎ ƴƻ άǊŀƴŘƻƳέ ǘǊƛƎƎŜǊ ǎƛƎƴŀƭ ǘƘŀǘ ŀŎǘƛǾŀǘŜǎ όƻǊ ƴƻǘύ ǘƘŜ virtual w-w devices.  The decision of to turn on or off the w-w 
ŘŜǾƛŎŜǎ ǘƘŀǘ ŀŘŘ άǿƘƛŎƘ-ǎƭƛǘέ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ŘŜǘŜŎǘŜŘ ǎƛƎƴŀƭ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƳŀŘŜ ōȅ BD1when it chooses to select an 
SVD or DPD pattern for the screen.  If BD1 chooses a DPD then it also must choose SDVoff. If BD1 chooses an SVD pattern for 
the screen, then it also must choose SDVon.  It does this to keep the VR consistent: The objective data in R1 and R3 cannot be in 
conflict.  Both must support the imposed  boundary condition between wave and particle (slide 18).

ÅSince a draw from BD1produces a random result that drives the picking of SVDon or SDVoff, the experimenter will observe an 
appropriately random (from the viewpoint of PMR) activation of the w-w devices. Event based or pseudo random will work. 

ÅThe predicted result: Screen data points where ww-devices are turned off (no w-w information) will have a DPD pattern and 
those where the ww-devices are turned on will have a SVD1 or SVD2 pattern. 

ÅIf, this function of turning on and off of the injection of w-w data into R1 could somehow be accomplished by an IUOC avatar 
ǳǎƛƴƎ ƻƴƭȅ ƛǘǎ ŦǊŜŜ ǿƛƭƭ ŎƘƻƛŎŜ όƛƴǎǘŜŀŘ ƻŦ ŀ ǾƛǊǘǳŀƭ άǇƘȅǎƛŎŀƭέ ǿ-w device that randomly switches on and off), then the LCS/VRRE 
could not control or anticipate a freewill choice.  One solution: the LCS/VRRE could first draw from both the DPD ANDfrom a 
BD to pick a slit and then use the appropriate SVD1 or SVD2 -- putting both sets of result data (diffraction pattern and two 
lines) on the screen R3 (or generate two separate potential screens) at the appropriate time.  Then freewill would select w-w 
data injection to be on or off.  Because the R3 data is not looked at until the experiment is over, after writing the appropriate 
data at R1, the LCS/VRRE could erase the screen data at R3 that was inappropriate, (or simply pick the appropriate potential 
screen Řŀǘŀ ǘƻ ŀŘŘ ǘƻ wо ŀƴŘ ŜǾŜƴǘǳŀƭƭȅ ǘƻ ŀƴ L¦h/Ωǎ Řŀǘŀ ǎǘǊŜŀƳύ.   The LCS could use this computational process with the 
randomly driven virtual w-w device discussed above -- but it would not have been as efficient.  37



R1

Exp. 1c2: Double Slit with Detectors (D1,D2) Recorder (R1,R3) Turned On
Cartoon illustration

Not to scale

End cap
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R1 and R3 cannot be in conflict

X1

X2

d2d1d0

ÅAdjust Exp1c1 parameters to minimize overlap between the diffraction pattern and the two bar pattern
ÅMake two Long data Runs: one with w-w device turned on and one with w-w device turned off
ÅUse the R3(x,t) data to produce an algorithm that computes the probability, p(x,y), of any screen point 

(x,y) being part of a diffraction (DPD) or two bar pattern (SVD) -- whichever is most efficient --
p(diffraction = 1- p(two bar)
ÅAttach a fast microprocessor (µ-p) (containing the algorithm) to R3 so that it will compute the probability 

of any particle hitting the screen being part of a DPD or a SVD and output this probability to R3(x,y,t,p) 
(next to the particles position data) before the associated detector signal arrives at the w-w device.  
Å¢ƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǎǳǇǇƻǎŜŘƭȅ άǊŀƴŘƻƳέ ǿ-ǿ ŘŜǾƛŎŜ ōŜƛƴƎ  άƻŦŦέ ǿƘŜƴ ǘƘŜ ŘŜǘŜŎǘƛƻƴ ǎƛƎƴŀƭ ŀǊǊƛǾŜǎ ŀǘ 

the w-ǿ ŘŜǾƛŎŜ ǿƛƭƭ  ōŜ ƎƛǾŜƴ ōȅ  ǇόŘƛŦŦǊŀŎǘƛƻƴύ  ŀƴŘ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ƛǘ ōŜƛƴƎ άƻƴέ ōȅ Ǉόǘǿƻ ōŀǊǎύΦ  
Because of the spread in the points in a diffraction pattern, the value of p will often be > .98 even if the  
overlap minimization is poor.
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4

Random #
On /Off

3

BD1

BD2
w-w

DPD SVD0.5

Binary distribution

P

SVDoff
1

SVDon

P

1

IF Result from BD1 is:  
SVD  or  DVD

2: Pvel

1: Pɲt-pg

DoneRandom # generator model

-˃p
-˃p

The random numbers driving the w-w device 
may be pseudo-random (computed) or event 
based (natural) -- it will  make no difference 
since both are virtual and computed by the LCS

ÅExp1c2: Delayed Erasure
ÅD1 and D2 output is both

anonymousand randomly 
unique at d0.   R3(x,y,t,p)
ÅGoal: Predict a random value
ÅtR1> ts (DPD and SVD)

RANDOM w-w 
INJECTION



Developing an algorithm to compute the 
probability that any given point on the screen is 
part of a diffraction pattern or a two bar pattern

39

Simple example: 
Pick any screen point 
and determine how 
many of its N nearest 
neighbors belong to a 
diffraction pattern.  If 
that answer is n, then  
PD = n/N    PTB= 1 - PD



R1

Pɲt-pg= probability of the time 

ōŜǘǿŜŜƴ ŎƻƴǎŜŎǳǘƛǾŜ άǇŀǊǘƛŎƭŜǎέ 
(ɲt ) being a particular value of 
ɲt [ɲt example: If # particles/sec 
= 4, then ɲt=1/4 sec] F=1/ɲt

Fpg= average frequency of particle 

generation in particles per sec (pps)

Exp. 1d: Double Slit with Detectors (D1,D2) Recorder (R1,R3) Turned On
Cartoon illustration

Not to scale
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ÅExp1d:   (set-up only)
ÅD1 and D2 output is 
unique
Å& tR1< ts (DPD)

d1=d2=d,  dR1= d+d0, (dR1path length can be lengthened or shortened)

ds

No 
Erasure
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R1 and R3 cannot be in conflict

(dR1 = distance from slits to R1 ;  ds =distance from slits to Screen) ;  d0 is very small 
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Vp
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d2d1

d0

Å Exp1d is the standard double slit experiment ǿƘŜƴ ǘƘŜǊŜ ƛǎ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ŀǾŀƛƭŀōƭŜ 
Å Experiment logic flow: A random draw from BD directly ǇǊƻŘǳŎŜǎ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ƛƴ wм 

(measurement 3). Next, using that same random draw from BDthe LCS selects either SVD1 or 
SVD2 as consistency requires.   Points are then put on the screen as they occur and are recorded in 
R3(measurement 4). 

Å it makes no difference whether or not the screen data is looked at in real time or after the 
experiment is over.  Same result if R3 collects (x), (x,y), or (x,y,t)

Å Because detector paths are now uniquely labeled within R1 we predict two bars.
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R1

Exp. 1e: Double Slit with Detectors (D1,D2) Recorder (R1,R3) Turned On
Cartoon illustration

Not to scale
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ÅExp1e: Delayed Erasure

ÅD1 and D2 output is unique

ÅMeasurements: R3(x,y) & R1(x,t)

ÅtR1> ts (DPD)

ds
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R1 and R3 cannot be in conflict

(dR1 = distance from slits to R1 ;  ds =distance from slits to Screen) ;  d0 is very small 
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d2d1d0

ÅExperiment VR logic flow for each potential particle: A random draw from BD determines 
whether screen data will be randomly drawn from SVD1 (slit1) or SVD2 (slit2) and places the 
particle on the screen (on R3ύΦ  ¢Ƙŀǘ ǎŀƳŜ ŘǊŀǿ ŀƭǎƻ ŘŜǘŜǊƳƛƴŜǎ ǿƘŜǘƘŜǊ ǎƭƛǘм ƻǊ ǎƭƛǘн άǿƘƛŎƘ 
ǿŀȅέ Řŀǘŀ ǿƛƭƭ ōŜ ŀǘ R1 (measurement оΩ).  Dots are placed on the screen and w-w data placed 
R1 at the proper time for each according to 1 and 2.  The objective screen data exists before the 
ƻōƧŜŎǘƛǾŜ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ŜȄƛǎǘǎΦ  .ǳǘ ǘƘŀǘ ƛǎ ƴƻǘ ǊŜƭŜǾŀƴǘΦ  tǊŜŘƛŎǘ ǘǿƻ ōŀǊǎ

d1=d2=d,  dR1= d+d0,             implies d can be changed to suit)  

ÅTime of arrival (as calculated 
from measurements 1 and 2) 
determines the order of the logic 
flow. Time flows only forward

Å¢ƘŜ ŜȄǇŜǊƛƳŜƴǘΩǎ ƭƻƎƛŎ 
determines the final result
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R1

Exp. 1f1: Double Slit with Detectors (D1,D2) Recorder (R1,R3) Turned On
Cartoon illustration

Not to scale
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ÅExp1f: Delayed Erasure

ÅD1 and D2 output is unique

ÅCollectR3(x,y,t) & R1(x,t)

ÅFastswitch disconnects R1

ÅtR1> ts (DPD)
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(8 random draws 
per second)
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X1

X2

d2d1
d0

Å1f: like 1e except after looking at screen data, randomly turn off R1 with a fast switch just before the 
which way data arrives at R1 (no w-w data).  Ostensibly, screen data has already been placed on SVD1 or 
SVD2 and observed by the experimenter, but now there will be no w-w data.  
ÅThe randomly activated fast off/on switch (red dot) located just under the repeater (blue dot) and before 

R1 at d0 is a part of the new logic of the virtual experimental setup and is thus known (anticipated) ahead 
of time and the LCS will have picked a DPD at (3) in anticipation of the loss of w-w data 
ÅMore generally, An SVD or DPD pattern is randomlyselected by a binary distribution (BD1) at (3).  

Instead of modeling the fast-switch off/on function with a binary distribution (BD), that function will be 
modeled by the selection of one of the two single value off/on distributions (SVDoff or SDVon) that is 
chosen to appropriately match the already randomly selected screen pattern (SVD or DPD) from BD1at
3.  If DPD is picked, then SVDoff is also picked.  If SVD is picked, then SDVon is selected for the fast switch 
and BD2picks either SVD1 or SVD2.
ÅPredicted Result: Screen data points where R1 is turned off will have a DPD pattern and those where 

R1 is turned on will have a SVD1 or SVD2 pattern.  If person with free will throws the switch, no 
difference ςŀƴȅ ŜǊǊƻǊǎ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ ǳƴŎŜǊǘŀƛƴǘȅ ŀǊŜ ƭƻǎǘ ǘƻ ƴƻƛǎŜ ƻǊ ƻǘƘŜǊ ŀƴƻƳŀƭƻǳǎ άǊŀƴŘƻƳέ 
processes.

The randomly activated fast switch 
can be triggered by either a calculated 
(pseudo random) or event driven 
(natural) random number generator
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This process can be experimentally tested (see next slide)
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R1

Exp. 1f2: Double Slit with Detectors (D1,D2) Recorder (R1,R3) Turned On
Cartoon illustration

Not to scale
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ÅAdjust Exp1f1 parameters to minimize overlap between the diffraction pattern and the twobar pattern
ÅMake two Long data Runs:one with fast switch turned on and one with the fast switch turned off
ÅUse the R3(x,t) data to produce an algorithm that computes the probability, p(x,y), of any screen point 

(x,y) being part of a diffraction (DPD) or two bar pattern (SVD) -- whichever is most efficient -- p(DPD) = 
1- p(SVD)
ÅAttach a fast microprocessor (µ-p) (containing the algorithm) to R3 so that it will compute the 

probability of any particle hitting the screen being part of a DPD or a SVD and output this probability to 
R3(x,y,t,p) (next to the particles position data) before the associated detector signal arrives at the fast 
switch.  
ÅPrediction:¢ƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǎǳǇǇƻǎŜŘƭȅ άǊŀƴŘƻƳέ Ŧŀǎǘ ǎǿƛǘŎƘ ōŜƛƴƎ  άƻŦŦέ ǿƘŜƴ ǘƘŜ ŘŜǘŜŎǘƛƻƴ 
ǎƛƎƴŀƭ ŀǊǊƛǾŜǎ ŀǘ ǘƘŜ Ŧŀǎǘ ǎǿƛǘŎƘ ǿƛƭƭ  ōŜ ƎƛǾŜƴ ōȅ  ǇόŘƛŦŦǊŀŎǘƛƻƴύ  ŀƴŘ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ƛǘ ōŜƛƴƎ άƻƴέ ōȅ 
p(two bars).  Because of the spread in the points in a diffraction pattern, the value of p will often be 1.0 
or at least > .98 even if the  overlap minimization is poor.

ÅTime of arrival (as calculated from 
measurements 1 and 2) determines the order 
of the logic flow. Time flows only forward

Å¢ƘŜ ŜȄǇŜǊƛƳŜƴǘΩǎ ƭƻƎƛŎ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ Ŧƛƴŀƭ 
result

ÅExp1f: Delayed Erasure

ÅD1 and D2 output is unique

Åcollect R3(x,y,t,p), fast switch
ÅPredict a random value

ÅtR1> ts (DPD)



According to virtual reality theory: With 
no recorded data there is no objective
άwichǿŀȅέ Řŀǘŀ available(i.e., something 
that couldbe looked at by a person) 
thereby bringing that information into the 
PMR reality frame as an objective fact.  
Final results are driven only by objective 
PMR facts (e.g., experimental setup logic)

!ƭƭ άǇŀǊǘƛŎƭŜǎέ ƛƴ ƻǳǊ 
VR universe are 
ǾƛǊǘǳŀƭ άǇŀǊǘƛŎƭŜǎέΧ 
(i.e., calculations or 
information at 
various points in 
space)

Exp2 : Double Slit with D1 & D2 on and R1 & R2 Off

Both detectors on and both recorders off

Pvel

¢ƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀ άǇŀǊǘƛŎƭŜέ ƭŀƴŘƛƴƎ 
on a given x value on the screen 

The probability distribution is shaped as shown 
above because the first recorded measurement 
takes place at the screen with no detector data 
available.  Without objective data, the detectors 
are not relevant to system probability since the 
άǿƘƛŎƘ-ǿŀȅέ Řŀǘŀ ƛǎ ŜƴǘƛǊŜƭȅ ǳƴƪƴƻǿƴ ŦƻǊ ōƻǘƘ 
slits.  

There is no objective data that constrains the 
possibilities of the measurement results ςthus we 
get an unconstrained result: a diffraction pattern. 

The subjective knowledge gained through 
inductive reasoning that the detectors would have 
received slit position (which way) data if they had 
been turned in is not relevant.

P

X

Pɲt-pg= probability of the time 
ōŜǘǿŜŜƴ ŎƻƴǎŜŎǳǘƛǾŜ άǇŀǊǘƛŎƭŜǎέ 
(ɲt ) being a particular value of 
ɲt [ɲt example: If # particles/sec 
= 4, then ɲt=1/4 sec] F=1/ɲt. 

Fpg= average frequency of 
particle generation in particles 
per sec (pps)
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Is mere detection alone relevant to the outcome of 
the experiment? (No).  Must the detection data be 
recorded, and made available to observers in PMR?. 
(Yes).  Unrecorded detections cannot be looked at by 
a person, thus, they  are functionally the same as no 
detections.
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Coming up Next:  The Conscious Observer connection

ÅLƴ 9ȄǇŜǊƛƳŜƴǘ оΣ ǿŜ ŀǊŜ ƎƻƛƴƎ ǘƻ ŜȄǇƭƻǊŜ άƘǳƳŀƴ ŦŀŎǘƻǊǎέΣ ǘƘŜ ǊƻƭŜ ƻŦ 
consciousness. 

ÅThis is a subject rarely explored, so little hard data is available to guide 
our predictions.  

ÅSince the LCS has several alternative choices in these experiments that 
satisfy the conditions for a PMR measurement (as we have defined it 
here), only experiments can determine what choices it makes in any 
given situation.  

ÅMy predictions are based upon the specific logic flow of each 
experiment and the relative computational efficiency of choices the LCS 
might make.
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Exp3a1, 3a2, 3a3, 3a4 3b1, 3b2, 3b3 and3c : Adding human recorders to Exp2

1)²Ƙŀǘ ŀǊŜ ǘƘŜ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŘŜŦƛƴƛƴƎ άǿƘƛŎƘ ǿŀȅέ ŘŀǘŀΚ

2) What constitutes an unacceptable logical conflict in PMR?

3) Is subjective human? memory sufficient as data recorder R1 or R2?

4)²Ƙŀǘ ŎƻƴǎǘƛǘǳǘŜǎ ŀƴ άƻōǎŜǊǾŀǘƛƻƴέ ƻŦ ǿ-w data?  objectively recorded
versus objectively witnessed. 

Both detectors (D12 & D2) are 
on and both recorders (R1& R2) 
are off.  A man watches each 
detection pulse on an 
oscilloscope that has no 
memory

Pvel

aŀǎǎȅ άǇŀǊǘƛŎƭŜǎέ

Pɲt-pg= probability of the time 
ōŜǘǿŜŜƴ ŎƻƴǎŜŎǳǘƛǾŜ άǇŀǊǘƛŎƭŜǎέ 
(ɲt ) being a particular value of 
ɲt [ɲt example: If # particles/sec 
= 4, then ɲt=1/4 sec] F=1/ɲt. 

Fpg= average frequency of 
particle generation in particles 
per sec (pps)
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¢ƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŀ άǇŀǊǘƛŎƭŜέ 
landing on a given x value on the 
screen 

The pulses on each oscilloscope 
represent an objective measurement 
within PMR (in the data-streams of 
the two persons) although nothing is 
recorded to make the data generally 
available to others.

The probability distributions for 
these 4 experiments are shaped 
differently depending on the 
conditions defining each experiment.  
Look at the next two slides to get the 
details and predictions

Exp3a1:
ÅThe men and oscilloscopes replace R1 and R2
ÅThe men are always alert, accurate, knowledgeable, and truthful
ÅThey silently count pulses on oscilloscope
ÅScreen data R(x,y) is looked at after the experiment
ÅNeither man can see the screen



Exp3 Purpose -- Exploring the minimum conditions 
required to produce decoherence (two bars):

ÅExperiment 3 suggests 8 experiments and several additional sub experiments depending on 
how the initial experiments turn out.  These experiments are only initial suggestions for the 
exploration of the consciousness connection within quantum experiments.  Their result will 
point to new experiments.

ÅLǎ ƘǳƳŀƴ ƳŜƳƻǊȅ όǎǳōƧŜŎǘƛǾŜ ǿƛǘƘ ǎƻƳŜ ǳƴŎŜǊǘŀƛƴǘȅύ ǎǳŦŦƛŎƛŜƴǘ ǘƻ ōŜ ǘƘŜ άŘŀǘŀ ǊŜŎƻǊŘŜǊέ 
or must it be entirely objective memory without uncertainty (e.g., computer memory).  

Å5ƻŜǎ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ subjectiveexperience of an objectiveevent count as a measurement 
or must the event be recorded on objective media equally available to all?  

ÅDoes it matter who or what that observer is?  Would a professional physicist or a trained 
chimp do equally well?  Is the objectivity of w-w data defined by sending data to any PMR 
avatar or is the only requirement that really matters avoiding a noticeablePMR conflict?

ÅI think the LCS would wish to avoid making subjective analysis of fitness a criteria to 
determine the result of a physics experiment because any such methodology will be 
computationally inefficient since it requires the setting of arbitrary thresholds and making 
subjective judgements.

ÅIƻǿ ŘƻŜǎ ǘƘŜ ǇŜǊǎƛǎǘŜƴŎŜ ƻǊ Ǿƻƭŀǘƛƭƛǘȅ ƻŦ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ŀŦŦŜŎǘ ŘŜŎƻƘŜǊŜƴŎŜΦ47



Exp3a1, 3a2, 3b, 3c : Adding subjective/objective human recorders to Experiment 2
Purpose -- Exploring the minimum conditions required to produce decoherence (two bars):

Å General discription: Person 1 and 2 (always alert, accurate, fully informed, and truthful) silently count detections (say a pulse shape) at each slit on an oscilloscope. The screen data cannot be seen by person 
1 or 2, and it  is eventually looked at only after the experiment has completed (person 1 and person 2 collect no time data and record no w-w data objectively).  The sum of theirobserved detections must 
equal the number of points on the result screen.  Thus, every particle captured by the screen wasobjectively observed (measured) in PMR (i.e., required data to be sent from the VRRE to the IUOCs of 
person1 and person2) and subjectively recorded to have gone through a specificslit.  Nothing is recorded except in subjectivehuman memory.   There is no objective correlation data in PMR to uniquely 
connect a specific detector observation or a specific slit with a specific point on the screen.  The fact that the sum of theobserved detections equals the total number of dots on the screen objectivelyverifies 
that each particle was objectivelydetected at a specificslit and removes all uncertainty about the accuracy of the counting process. Thus, if simple objectiveobservation and subjectiverecording are 
sufficient to define objectiveάǿƘƛŎƘ ǿŀȅέ Řŀǘŀύ ǘƘŜƴ ǿŜ ǎƘƻǳƭŘ ƎŜǘ two bars. 

Å Exp3a1: I think it is more likely that subjectiverecording in the human mind of the objective experience of the objective pulse on the objective oscilloscopeis sufficient ǘƻ ŘŜŦƛƴŜ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ 
because forcing the LCS (VRRE) to interface with (provide a data-stream to) the IUOCs playing person1 and person 2 sufficiently defines a particle being observedin PMR at a particular slit.  Also, the 
ǎǳōƧŜŎǘƛǾŜ ǊŜŎƻǊŘƛƴƎΣ ŀǎ ŘŜŦƛƴŜŘ ōȅ ǘƘƛǎ ŜȄǇŜǊƛƳŜƴǘΩǎ ƭƻƎƛŎΣ Ƙŀǎ ǾŜǊȅ ƭƻǿ ǳƴŎŜǊǘŀƛƴǘȅΦ  hƴŎŜ ŀ ǇƻǘŜƴǘƛŀƭ ǇŀǊǘƛŎƭŜ ƛǎ ǎǳŦŦƛŎƛŜntly defined as an actual (physical) particle in PMR, it must act like a physical 
particle.   Therefore, I think the most likely result will be decoherence, accordingly, I Predict: two bars.  If the LCS/VRRE makes this choice (allows w-w data recorded on a highly reliable subjective media 
to effect decoherence, then it must decide on what sort of subjective media meets its high reliability requirements. If it can do that simply and objectively, this choice may still be computationally efficient.  
If an objective recording  media with no uncertainty attached to its data is required and the result of Exp3a1 is a diffraction pattern, then experiment 3b1 will make that clear.

Å If 3a1 worked as predicted, then follow up with Exp3a2: Repeat Exp3a1 with opaque material covering both oscilloscopes (so detections cannot be perceived) and rerun the experiment.  This time, I 
predict a diffraction pattern.  Should now be the same as Exp2.   The detections have now become irrelevant, since no communication between the VRRE and PMR IUOCs (persons 1and2) is required. 
Without the LCS/VRRE communicating information to an IUOC in PMR (persons 1and 2), no objective event can happen within PMR. PMR is wholly defined by the data IUOCs receive in their data-streams.

Å If 3a1 worked as predicted, then follow up with Exp3a3: Repeat experiment 3a1 except have persons 1 and2 turn their back toward the oscilloscope and not perceive the display.  In this case, the 
information is available to the PMR shared data space but nobody is looking at it, so the VRRE does not have to put the information in anyone's data stream ςthus no new information enters into PMR.   I 
ǇǊŜŘƛŎǘ ŀ ŘƛŦŦǊŀŎǘƛƻƴ ǇŀǘǘŜǊƴ ǎƛƴŎŜ ƴƻ ŎƻƴŦƭƛŎǘ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ƻŎŎǳǊǎ ƛƴ taw ŀƴŘ ƴƻ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ƛǎ observed.  This experiment will more clearly define the criteria for an observation causing 
decoherence.

Å If 3a1 worked as predicted, then try Exp3a4: Repeat Exp3a1 without the counting of pulses, let person 1 and 2 simply observe the pulses.   Should work the same way as Exp3a1 except any pulses they 
might miss seeing could go to a diffraction pattern.  To test this let them both look at their scopes half the time, at the sameǘƛƳŜΣ ǊŀƴŘƻƳƭȅΧŀǎ ǿŜƭƭ ŀǎ ōƻǘƘ ǊŀƴŘƻƳ ŀƴŘ ǳƴŎƻƻǊŘƛƴŀǘŜŘΦ

Å Exp3b1:This experiment and the next several experiments are particularly important if Exp3a1 produces a diffraction pattern instead of the predicted two bars.   In Exp3b1, we are going to add recorded 
data to Exp3a1. Exp3b1: Repeat Exp3a1 except let each person (1 and 2) record the data he sees on his oscilloscope (the fact that he sees a pulse) ςnow we have objective recorded data of an objectively 
experienced event with no correlation between detector and screen data (since person 1 & 2 collect no time data) ςThus, if Exp3a1 produced a diffraction pattern, we will see if the addition of objectively 
recorded data changes that to two bars.  If Exp3a1 produced two bars as predicted, then Exp3b will also produce two bars.

Å Exp3b2 Repeat Exp3a1, and then Exp3b1 -- except allow persons 1and 2 to see the result screen which will visibly light up for a few seconds in the spot where thelatest dot (data point) was added.  Now 
ǇŜǊǎƻƴǎ м ŀƴŘ н Ŏŀƴ ǎŜŜ ƛƳƳŜŘƛŀǘŜ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜƛǊ ƻǿƴ ƻǎŎƛƭƭƻǎŎƻǇŜ Řŀǘŀ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘ ǎŎǊŜŜƴΦ ΧōƻǘƘ ǿƛǘƘ όǎǘŀǊǘƛƴƎfrom Exp3a1) and without (starting from Exp3b1)  uncertain but reasonably 
reliable recorded data.

Å Exp3b3: repeat Ex3b1 with the result screen collecting  time data R3(x,y,t) andperson 1 and 2 collecting time data.  All conditions met for defining objective w-w data: Predict two bars.

Å Exp3c: In this experiment we are going to add an unrecordedcorrelation between each dot on the screen and one of the two slits.  Start with Exp3a1, Exp3b1 and Exp3b2 except that a third person,
watches the screen and calls out the x.ycoordinates of each data point as it arrives on the screen.  Person 1 and 2 call out loud their slit number whenever they see a pulse. If necessary (if result is a 
diffraction pattern) repeat with a digital audio recorder running.  We now have objective observation and objective correlation with and  without objective recorded w-w data. I predict two bars ςunless 
objective certain recording is critical.  όwŜŀǎƻƴΥ άƻōƧŜŎǘƛǾŜέ ŎƻƴŦƭƛŎǘǎ ŀǊŜƴΩǘ ŀƭƭƻǿŜŘ ōŜǘǿŜŜƴ ǇŜǊǎƻƴǎ м ϧ н ŀƴŘ ǇŜǊǎƻƴ оύΦ  bƻǘŜΥ {ƛƴŎŜ ǘƘŜ ǇǳƭǎŜǎ ƻƴƭȅ ŎƻƳŜ ŀǘ ŀōƻǳǘ1 every 10  seconds, real-time 
ŎƻǊǊŜƭŀǘƛƻƴ ƛǎ Ŝŀǎȅ ǎƻ ƛǘ ŘƻŜǎƴΩǘ ƳŀǘǘŜǊ ǿƘƻ ǎǇŜŀƪǎ ǳǇ ŦƛǊǎǘ - persons 1 & 2 or person 3. 48



Exp3a, 3b, and 3c : additional considerations on Adding subjective/objective human recorders to Experiment 2

In experiment two (Exp2) we suggested thatthe detection of (w-w) data must be objectively recorded (as required by Exp2 experimental set-up logic) 

However, that condition of requiring objectively recorded w-w data in order to cause decoherence, or generate a two bar pattern on the result screen, can 
perhaps be more generally expressed by the condition that the LCS/VRRE must send a data-ǎǘǊŜŀƳ ǘƻ L¦h/ǎ άǇƭŀȅƛƴƎέ ŀǾŀǘŀǊǎ ƛƴ tawsuch that the IUOC-
avatars in PMR can have an objective experience of the w-w information. 

From slide 30: The PMR VR is rendered by the VRRE to each IUOC.  PMR is an interactive multi-player game played within a common data-space callŜŘ ǘƘŜ άtƘȅǎƛŎŀƭέ 
universe.  PMR facts are objective (sharable with all other players) pieces of information that are for at least some period of time available to IUOCs within PMR.   If 
such a fact is perishable and eventually disappears from the common data-space it remains objective only to those who objectively experienced it or those who 
were/are objectively impacted by it.  

Person 1 and person2 receive data from the VRRE that they interpret as pulse shapes on their oscilloscope.  These pulse shapes are objective facts, anyone 
else who was there looking over their shoulder would also see the pulse shapes since they are part of the PMR shared data-space.However, since they are 
not being recorded, they are perishable PMR facts.  They quickly come into PMR, persist for a second or two and then disappear. According to slide 30 
they remain objective objects to all who experienced them and to all affected by them.   It is easy to envision a set of experiments that explore the effects 
of various levels of perishability

If the experiment 3a1 turns out to produce a diffraction pattern, person 1 and 2 (and anyone looking over their shoulder) would experience a 
contradiction in the PMR reality ςthey observed objectiveŜǾƛŘŜƴŎŜ ƻŦ ŀ  άǇƘȅǎƛŎŀƭέ ǇŀǊǘƛŎƭŜΣ ȅŜǘ ǘƘŀǘ ǇŀǊǘƛŎƭŜ ŘƛŘ ƴƻǘ ŎƻƴǘƛƴǳŜ ƻƴ ǘƻ ǘƘŜ ǎŎǊŜŜƴ όǘǿƻ ōŀǊǎύ 
ŀǎ ŀ ǇŀǊǘƛŎƭŜ ōǳǘ ǊŀǘƘŜǊ ǊŜǾŜǊǘŜŘ ǘƻ ŀ ǇƻǘŜƴǘƛŀƭ ǇŀǊǘƛŎƭŜ ŀƎŀƛƴΧΦƻǎǘŜƴǎƛōƭȅ ōŜŎŀǳǎŜ ǘƘŜ ǿ-w information represented by the observed pulse shape would 
inevitably be erased according to the logic of the set-up.  We can reasonably assume that the persistence of the scope image is very long compared to how 
long it takes the particle to hit the screen after detection.  What if the technology used had a persistence (of the w-w data) that was much longer, like a 
week or a year or a decade before it would inevitably disappear?  Would it then be called a recording?  Clearly two bars would be better in that case.  How 
short would it have to be before the LCS would switch its screen result to a diffraction pattern?  That would require arbitrary thresholds and subjective 
judgements.  Thus, two bars in all cases makes more sense and seems more efficient.  Given enough time, all PMR information is perishable.  

If the experiment 3a1 turns out to produce two bars (incoherence -- no diffraction pattern).  In this case would anyone find a contradiction in reality?  
Perhaps those who believe that recorded data is required to cause decoherence?  Or would they simply learn that recording is sufficient but not always 
necessary, thus, their contradiction would disappear (see slide 30). ¢Ƙƛǎ ƭŜŀŘǎ ǳǎ ǘƻ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ǘƘŀǘ ƛŦ ǘƘŜ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ƛǎ ŜǾŜǊ ŀƴ ƻōƧŜŎǘƛǾŜ ŦŀŎǘ 
available within the shared space of PMR long enough for people to get a good look at it, and if one or more people do get a good look at it, then 
ǘƘŀǘ ƛƴǎǘŀƴŎŜ ƻŦ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ƛǎ ŜƴƻǳƎƘ ǘƻ ŎŀǳǎŜ ŘŜŎƻƘŜǊŜƴŎŜ όǘǿƻ ǇƛƭŜǎ ƻŦ Řƻǘǎ ƻƴ ǘƘŜ ǊŜǎǳƭǘ ǎŎǊŜŜƴύΦ  hǘƘŜǊǿƛǎŜ ǘƘŜ [/{/VRRE would have 
to make case by case judgement calls on how long perishable evidence has to be available in the shared PMR space and how many people have 
to see it before it counts as actionable evidence of a particle passing through a specific slit.  Such case by case judgements represent an inefficient 
computational process compared to one objective rule that applies to all cases.  The LCS/VRRE seems to prefer efficient computational process.
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EXP 4 All Detectors (D1,D2) and Recorders (R1,R2) Turned On

άtŀǊǘƛŎƭŜέ DŜƴŜǊŀǘƻǊ όpg)
όhƴŜ άǇŀǊǘƛŎƭŜέ ŀǘ ŀ ǘƛƳŜύ
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1. {ŜǘǳǇΣ ǘŜǎǘ ŀƴŘ ǳǎŜ {ǘŀƴŘŀǊŘ 5ƻǳōƭŜ {ƭƛǘ ŜȄǇŜǊƛƳŜƴǘΥ ǊŜŎƻǊŘƛƴƎ άǿƘƛŎƘ-ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ wм ŀƴŘ wнΣ ŀƴŘ ǎŎǊŜŜƴ Řŀǘŀ ƻƴ wо
2. R1, R2, and R3 are removable flash drives.
3. Repeat this experiment 10 times (10 sub-experiments) each time using a new set of flash drives. Label all drives (R1, R2, R3)
4. Keep R1, R2, and R3 for each sub-experiment together, each marked with its sub-experiment number (1 to 10).
5. Immediately secure the flash drives after each sub-experiment.  No one may look at, write, copy, or duplicate any flash drive data.
6. Make certain that the data handling system cannot possibly contain any minute residue of the data that is on the flash drives. 
7. Completely physically destroy (crush and melt to 100% smoke and liquid) R1 and R2 for 5 randomly chosen sub-experiments.
8. Look at R3 result screen data for all 10 experiments.  Prediction: that the result screen data for the sub-experiments with destroyed 

detector data will show  diffraction patterns and that all others (those with preserved detector data) will show two bars.

The probability distributions are shaped as shown above because of the prior 
ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ wм ŀƴŘ wн ǇǊƻǾƛŘŜ ǘƘŜ ŀǾŀƛƭŀōƭŜ άǿƘƛŎƘ-ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴΦ
However, for the screen data associated with experiments where the 
detector data was later destroyed, there is no longer available objective data 
that constrains the possibilities of the screen data results, we should get an 
unconstrained result: a diffraction pattern for those 5 experiments where the 
detector data was destroyed and 2 bars for the 5 with intact detector data.
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(A Schrodinger's Cat investigation)
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1) Test the assumption that result screen data is calculated (the 
screen probability distribution is generated) according to objective 
conditions that exist at the time an IUOC looks at the results 
(receives screen data from the VRRE).   2) Macro erasure ςone 
ǇƘȅǎƛŎǎΦ  оύ /ŀƴ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ōŜ ǎǳōƧŜŎǘƛǾŜ όŘŜǊƛǾŜŘ ōȅ ƘƛƎƘƭȅ 
probable  inductive logic) 
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Information Pertinent To Experiment 4:
Å 1. Timing ςǿƘŜƴ ƛǎ ǘƘŜ Ŧƛƴŀƭ ǊŜǎǳƭǘ ǎŎǊŜŜƴ Řŀǘŀ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǘƘŜ ±ww9 ŦƻǊ ŜŀŎƘ άǇŀǊǘƛŎƭŜέΚ

Å From slide 30: Beforeit has been observed by an IUOC (put into that IUOCs data stream as an objective fact), it is not a material particle bur rather a potential or possible particle.  When 
an IUOC (actually an IUOCs avatar) makes a measurement in PMR, the result gets defined by a random draw from the probability distribution of all the possibilities.

Å From slide 31: The measurement result is computed only after no future changes to the probability distribution, from which the result of that specific measurement is drawn, are 
possible.  This closure of possibilities mayƻŎŎǳǊ ōŜŎŀǳǎŜ ǘƘŜ ŀǾŀǘŀǊ ƛǎ ƴƻǿ άƭƻƻƪƛƴƎέ ŀǘ ŀƴ ƻōƧŜŎǘ όǉǳŜǊƛŜǎ ǘƘŜ ±ww9 ŀōƻǳǘ ǘƘŀǘ ƻōƧŜŎǘύ ǘƘǳǎ ŦƻǊŎƛƴƎ ǘƘŜ ±ww9 ǘƻ ƛƳƳŜŘƛŀǘely inject 
άƳŜŀǎǳǊŜƳŜƴǘέ ƛƴŦƻǊƳŀǘƛƻƴ ŘŜǎŎǊƛōƛƴƎ ǘƘŀǘ ƻōƧŜŎǘ ƛƴǘƻ ǘƘŜ L¦h/ǎ Řŀǘŀ-stream. 

Å A. my prediction: The final result screen data is calculated by the VRRE only after no future changes to the probability distribution, from which the result screenmeasurement is 
drawn, are possible.  Until the screen data is looked at, it remains possible that the detector data could be erased. This possibility becomes part of the logic of the experiment since  
such an erasure would change the probability distribution, from which the screen data measurement is drawn.  No further changes to are possible once a consciousness looks at the all 
the result screen data (receives data from the VRRE describing the 10 result screens ςi.e., when the result screen data becomesan objective fact in PMR).  The LCS/VRRE could simply 
prepare screen data in real time for all possibilities --10 diffraction patterns and 10 two bar patterns -- (all with the appropriate times if R3 collects time data) and then use whichever 
result pattern is appropriate for the final result after the possibility of changing the result probability distribution is zero.  If the statements on slides 30 and 31 are correct then I 
predict that: the result screen data for the sub-experiments with destroyed detector data will show  diffraction patterns and that all others (those with preserved detector data) 
will show two bars.

Å нΦ ²Ƙŀǘ ŎƻƴǎǘƛǘǳǘŜǎ άǿƘƛŎƘ ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ƛǎ άŀǾŀƛƭŀōƭŜ ƛƴ tawέΚ

A. Lǘ ƛǎ Ƴȅ ƻǇƛƴƛƻƴ ǘƘŀǘΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƭƻƎƛŎ ƻŦ ǘƘƛǎ ŜȄǇŜǊƛƳŜƴǘΣ άŀǾŀƛƭŀōƭŜ ǿƘƛŎƘ ǿŀȅ Řŀǘŀέ Ƴǳǎǘ ōŜ h.W9/¢L±9 ƛƴŦƻǊƳŀǘƛƻƴ όŀn objective PMR fact ςsee slide 30 for definition) that a 
consciousness could look at (receives from the VRRE) before or after looking at the available objective result screen data.  The±wΩǎ ǊǳƭŜǎŜǘ ƭƻƎƛŎ ƎƻǾŜǊƴƛƴƎ ǘƘƛǎ ŜȄǇŜǊƛƳŜƴǘ Ƴǳǎǘ ōŜ 
such that the two available data sets (detector data and result screen data -- both objective facts in PMR) are always consistent with each other.

B. Lǘ ƛǎ ǇƻǎǎƛōƭŜΣ ǘƘƻǳƎƘ ǳƴƭƛƪŜƭȅΣ ǘƘŀǘ ά!ǾŀƛƭŀōƭŜ ǿƘƛŎƘ ǿŀȅ Řŀǘŀέ Ŏŀƴ ŀƭǎƻ ōŜ {ǳōƧŜŎǘƛǾŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴŘƛǊŜŎǘƭȅ ƻǊ ƛƴŘǳŎǘƛǾŜƭȅderived that is NOT an objective fact but rather a  highly likely 
possibility (probability - based on past data)  

a. The case against my prediction: The logic of the experiment (without including the existence of any future possibilities that could change that logic) creates astrong informed belief
ŀƳƻƴƎ ŜȄǇŜǊǘǎ όǿƘƻ ǿŜǊŜ ǇǊŜǎŜƴǘ ŘǳǊƛƴƎ ǘƘŜ ŜƴǘƛǊŜ ŜȄǇŜǊƛƳŜƴǘύ ǘƘŀǘ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ  ALMOST CERTAINLY existed for each individual sub-experiment during and AFTER the 
experiment was conducted (but before erasure occurred by destroying selected flash drives) and this w-w data has already been indelibly recorded at R1 and R2.  Thus, two bar (SVD) 
patterns must be already indelibly recorded at R3.  After all, this result is what this experiment is designed to produce. The only possible exception would be a random  failure-to-
ǊŜŎƻǊŘ ŜǊǊƻǊΦ  Lǘ ƛǎ ŀƴ ŜȄŎŜŜŘƛƴƎƭȅ ƭƻǿ ǇǊƻōŀōƛƭƛǘȅ ǘƘŀǘ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ ǿƻǳƭŘ ǎƻƳŜƘƻǿ ŀŎŎƛŘŜƴǘŀƭƭȅ Ŧŀƛƭ ǘƻ ōŜ ŎƻƭƭŜŎǘŜŘ ƻƴƭy form the randomly selected experiments. Thus, this 
position is supported by very strong (probable) inductive logic ςperhaps strong enough to be considered nearly an objective fact even though it is not an objective fact because the 
w-w data has never been looked at. 

b. The case for my prediction: !ǎǎǳƳŜ ǘƘŜ Ǝƻŀƭ ƛǎ ǘƻ ǊŜƴŘŜǊ taw ǿƛǘƘƻǳǘ ŎƻƴŦƭƛŎǘ ōŜǘǿŜŜƴ ŀǾŀƛƭŀōƭŜ άŦŀŎǘǎέΦ  Would the VRRE consider a conflict between a set of objective data (one 
fact ςthe result data) and a set of  highly probably but non-objective data (almost a fact ςa probable fact-- but not an actualfact) a serious enough problem to warrant eliminating it.  
If so, what is the probability threshold that differentiates between close enough to be considered a fact and definitely not a fact?  How could such an arbitrary threshold placed upon 
a subjectiveassessment of fitness for w-w data be implemented without generating additional inconsistency within PMR?  And at what added computational cost for the  additional 
overhead processing?  It seems to me that the VRRE would open a very unwieldly, expensive can of worms and add unavoidable inconsistency to the PMR VR if it allows non-
objective information arrived at through inductive logic to define what is or is not considered a conflict between incompatible PMR VR facts.  If facts have to be objective, then the 
ǇǊƻŎŜǎǎ ƛǎ ƎǊŜŀǘƭȅ ǎƛƳǇƭƛŦƛŜŘ ōŜŎŀǳǎŜ ŀ ŎŀƴŘƛŘŀǘŜ ŦŀŎǘ ŜƛǘƘŜǊ ƛǎ ƻǊ ƛǘ ƛǎƴΩǘ ƻōƧŜŎǘƛǾŜΧǘƘŜǊŜ ƛǎ ƴƻ ǎƻǊǘ-of objective.  Requiringw-w data to be objective (in executing the logic of this 
experiment) is a much more efficient, cleaner, and simpler way to run a reality.  Evolution always moves toward greater efficiency as its logical environment allows.  51



Variations on Experiment 4: If Experiment 4 unexpectedly fails to show macro erasure effect 
(the LCS VRRE decides to swallow the extra overhead cost and arbitrariness), these 
experiments may show just how close to being objective is required

ÅExp4a: If Expпŀ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ άǿƘƛŎƘ ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ Ŏŀƴ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ōȅ ǎǳōƧŜŎǘƛǾŜ ƻōǎŜǊǾŜǊǎ 
without recorded information, then redo Exp4 with a random and stealthy turning both D1 and D2 on 
and off for N sub-experiments. If roughly half show 2 bars and half show diffraction patterns, then this 
type of macro erasure is having no effect on results. If there are more diffraction patterns than double 
bars to a degree that is statistically significant, then the macro erasure effect is working as expected 
after we removed the subjective, unrecorded knowing of how each sub-experiment is set up.

ÅExp4b:  Repeat Expпŀ όŀōƻǾŜύ ǿƛǘƘ 5м ŀƴŘ 5н ŘŜǘŜŎǘƻǊǎ ƛƴ ǘƘŜ ǎǘŀǘŜ ƻŦ άōƻǘƘ ƻŦŦέ ƻǊ 
άōƻǘƘ ƻƴέ ŜŀŎƘ ǎǘŀǘŜ ƻŎŎǳǊǊƛƴƎ ōƻǘƘ ǊŀƴŘƻƳƭȅ ŀƴŘ ǎǘŜŀƭǘƘƛƭȅ ŦƻǊ п ƛǘŜǊŀǘƛƻƴǎ όǎǳō-
experiments).  Immediately delete the detector data of all sub experiments. 

ÅExperimenters have no idea when detectors are on or off.  Thus no subjective expectation per run 
and a much smaller expectation (roughly 50/50) for the collective result 

ÅQuestion: Will any of the screen results show  two bars? If no, repeat ExpпōΣ ŀƴŘ ǎƻ ƻƴΦ  ƛŦ ŀ άȅŜǎέ 
occurs repeat experiment for 10 iterations.  If roughly half show 2 bars and half show diffraction 
patterns, then this type of erasure is having no effect on results.
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"A Delayed Choice Quantum Eraser" 
by Yoon-Ho Kim [1], R. Yu, S.P. Kulik, Y.H. Shih, 
and Marlon O. Scully
http://xxx.lanl.gov/pdf/quant-ph/9903047
(citations omitted) 
Phys.Rev.Lett. 841-5 (2000). 

(t)

(t)(t)

(t)

(X,t)

53

Delayed Eraser
Basic set-up as designed by:
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http://www.bottomlayer.com/bottom/kim-scully/kim-scully-web.htm#Endnotes
http://xxx.lanl.gov/pdf/quant-ph/9903047
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If x1 and DPD, then measurement 3 is: SVD-T
If x1 and SVD, then measurement 3 is: SVD-R
If x2 and DPD, then measurement 3 is: SVD-T
If x2 and SVD, then measurement 3 is: SVD-R

A laser triggers an entangled 
pair of virtual particles  behind 
either slit 1 or slit 2 

A random draw from a binary distribution B0 to 
decide which slit will initiate the entangled pair.  
The other three binary distributions BD1, BD2, 
BD3  determine whether a particle is reflected 
or transmitted at each beam splitter. 
1) BDRSC(DPD or SVD, 2) BD0 (x1,x2) 3) Modify 
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ÅD0 is the result screen
ÅD3 and D4ǇǊƻǾƛŘŜ άǿƘƛŎƘ ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ
ÅD1 and D2 (BS1&2ύ ŜǊŀǎŜǎ άǿƘƛŎƘ ǿŀȅέ ƛƴŦƻǊƳŀǘƛƻƴ
ÅTime always runs forward
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Our virtual reality represents an intelligent 
simulation, not a deterministic material machine 



Description of logical process describing the Delayed 
Choice Quantum Eraser Experiment in the previous slide
ÅTime always runs forward because of the way an outer time loop drives a dynamic reality frames simulation one delta-t at 

a time.  Lets trace a virtual particle through the experiments logic:

ÅFirst measurement: At D0 the LCS randomly draws from BDRSC-- a binary distribution (BD) of the result screen choice of 
two distributions DPD, and SVD -- a 50/50 chance of drawing from either of these two distributions [because BD2 and BD1
are both binary (50/50) whether they collect which way data (reflect) in D3 or D4, or erase the which way data (transmit) in 
D1 or D2].  When that is done, If the LCS picked a diffraction pattern, it immediately, randomly, draws from the DPD and 
άǇƭŀŎŜǎέ Řŀǘŀ ƛƴ 50ǿƘŜǊŜ ǘƘŜ ǾƛǊǘǳŀƭ άǇŀǊǘƛŎƭŜέ ǿƻǳƭŘ ƛƳǇŀŎǘΦ  bŜȄǘΣ ƛǘ ŘǊŀǿǎ ŦǊƻƳ ǘƘŜ ōƛƴŀǊȅ ŘƛǎǘǊƛōǳǘƛƻƴ .50 to 
ŘŜǘŜǊƳƛƴŜ ǘƘŜ άǿƘƛŎƘ ǎƭƛǘέ ǘƘŜ ǾƛǊǘǳŀƭ ǇŀǊǘƛŎƭŜ Ƙŀǎ ƎƻƴŜ ǘƘǊƻǳƎƘ όǎƭƛǘ м ŀǘ Ȅ1 or slit 2 at x2).   On the other hand, if a two bar 
pattern (decoherence -- SVD) was drawn from BDRSC, the LCS immediately draws from the binary distribution BD0 to 
ŘŜǘŜǊƳƛƴŜ ǘƘŜ άǿƘƛŎƘ ǎƭƛǘέ ƛƴŦƻǊƳŀǘƛƻƴ όȄ1 or x2ύ ŀƴŘ ǘƘŜƴ ǘƘŜ ǇǊƻŎŜŜŘǎ ǘƻ άǇƭŀŎŜέ Řŀǘŀ ƛƴ 50ǿƘŜǊŜ ǘƘŀǘ ǾƛǊǘǳŀƭ άǇŀǊǘƛŎƭŜέ 
would impact by choosing SDV1 or SDV2 (see earlier explanation).  At this point there is data in D0 representing this virtual 
particle (in either a diffraction (DPD) or double bar pattern (SVD)), and we are ready to go onto the next step in the logical 
process as it is defined by this particular experimental setup.  Next BD1 or BD2 will be updatedor changedto reflect any 
new logical conditions (depending on which slit BD0 picked ςif BD0 picked slit 2, then BD2 will change to suit the choice of 
DPD or SVD).  If the choice was DPD, then DB2 is replaced by SVD-transmit (SVD-T). If choice was SVD, then DB2 is replaced 
by a SVD-reflect SVD-R).  Likewise, if BD0 picked slit 1, then BD1 will change to suit BDRSCΩǎ ǇǊŜǾƛƻǳǎ ŎƘƻƛŎŜ ƻŦ 5t5 ƻǊ {±5ύΦ  
If the choice was DPD, then DB1 is replaced by a SVD-T. If choice was SVD, then DB1 is replaced by a SVD-R.

ÅhŦ ŎƻǳǊǎŜΣ ŀ ŘƛŦŦŜǊŜƴǘ ƭƻƎƛŎŀƭ Ŧƭƻǿ ǿƻǳƭŘ ƘŀǾŜ ǿƻǊƪŜŘ ŀǎ ǿŜƭƭΦ  ²Ŝ ŎƻǳƭŘ ƘŀǾŜ ǎǘŀǊǘŜŘ ǿƛǘƘ ǇƛŎƪƛƴƎ άǿƘƛŎƘ ǿŀȅΩ Řŀǘŀ ŦǊƻƳ 
BD0, and then moved on to BDRSCto determine the screen pattern distribution at D0 (DPD or SVD) and then written the 
appropriate data on detector D0.  Next would come updating or changing BD1 or BD2 to SVD-T or SVD-R

ÅFortunately, we can test the soundness of the above logical process with Exp5 55



D0

Result screen (x, t)

1

2

1
2

1
2

D3 collects Photons generated at  Slit 1

D4 collects Photons generated at Slit 2

Photons generated at  either Slit 1 or Slit 2 ςƴƻ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ

Slit 1 or Slit 2 ςno which way data

2

1

2

1

1&2

2) First, Run sufficient number of particles (more is 
better) through this experimental setup to generate an 
algorithm that: given an X value from D0, computes the 
probability that that x value would be part of a 
diffraction pattern (was captured by D1 or D2) or a two 
bar pattern (was captured by D3 or D4)  [e.g., pick K 
nearest neighbors: PD1,D2 = ND1,D2/K]. Test accuracy

3) Run the experiment, and as soon as a particle hits D0, 
use this algorithm to predict (compute probability of) 
ǿƘŜǘƘŜǊ ƛǘǎΩ Ȅ ǾŀƭǳŜ ƛǎ ƭƛƪŜƭȅ ǘƻ ōŜ ǇŀǊǘ ƻŦ ŀ ŘƛŦŦǊŀŎǘƛƻƴ 
pattern (will be captured by D1 or D2) or part of a two 
bar pattern (will be captured by D3 or D4) [Making this 
prediction before the particle reaches either BS1 or BS2 

(or at least having started the deterministic 
computation process before then) is important]

4) Assess the accuracy of the prediction.

Exp5:  Predict whether a particle will be reflected or transmitted at BS2 and BS1
1)  Pick parameters so that the two bar  

pattern falls between diffraction peaks

Predictthat information at D0 
will determine reflection or 
transmission at BS1 and BS2

R

-˃processer Computes PD1,D2 and PD3,D4

The Experiment:

56

-˃p

(X,P,t)

(t)

Every particle that hits D0 is associated by time with the detector its idler impacted



Experiment 5 (More detailed description)
ÅFrom a previous test run, look at where result screen D0Řƻǘǎ Ŧŀƭƭ ǿƘŜƴ ǘƘŜǊŜ ƛǎ ƴƻ άǿƛǘŎƘ 
ǿŀȅέ Řŀǘŀ όŘƛŦŦǊŀŎǘƛƻƴ ǇŀǘǘŜǊƴύ ŀƴŘ ǿƛǘƘ άǿƘƛŎƘ ǿŀȅέ Řŀǘŀ όŘŜ-coherence ςάǘǿƻ ōŀǊǎέ 
pattern).  From this test run data of D0Ȅ ǾŀƭǳŜǎ ŀƴŘ ǘƘŜ ŘŜǘŜŎǘƻǊ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƛǘǎΩ ƛŘƭŜǊ 
twin, develop an algorithm that gets the x value of each particle position on the result 
screen as an input, and outputs a probability that that particle is part of a diffraction 
pattern (associated idler was detected by D1 or D2) or part of two lines (associated idler was 
detected by D3 or D4). Adjust experimental parameters to make that algorithm as accurate a 
ǇǊŜŘƛŎǘƻǊ ŀǎ ǇƻǎǎƛōƭŜ όŀŘƧǳǎǘ ǎŜǘǳǇ ǎǳŎƘ ǘƘŀǘ ǘƘŜ άǘǿƻ ƭƛƴŜǎέ Ŧŀƭƭ ƻƴ bǳƭƭǎ ƻŦ ǘƘŜ ŘƛŦŦǊŀŎǘƛƻƴ 
pattern).   Test the accuracy of the predictor.
ÅDuring the experiment: As soon as a signal particle is detected at the result screen D0

όōŜŦƻǊŜ ƛǘǎΩ ŀǎǎƻŎƛŀǘŜŘ ƛŘƭŜǊ ǇŀǊǘƛŎƭŜ ƎŜǘǎ ǘƻ .ŜŀƳ ǎǇƭƛǘǘŜǊ .{1 or BS2) pass its x value to the 
algorithm to compute (or at least to begin the deterministic calculation) the probability that 
ǘƘŜ ŘŜǘŜŎǘŜŘ ǇŀǊǘƛŎƭŜ ƛǎ ŀ ǇŀǊǘ ƻŦ ŀ ŘƛŦŦǊŀŎǘƛƻƴ ǇŀǘǘŜǊƴ ƻǊ ǘƘŀǘ ƛǘ ƛǎ ŀ ǇŀǊǘ ƻŦ ŀ άǘǿƻ ōŀǊέ 
pattern, whichever calculation is the quickest.
ÅPredicted result: That algorithmic predictor will very accurately predict (to a high statistical 

significance) whether the idler particle will be reflected or transmitted by BS1 or BS2 before
it reaches the half-silvered mirror BS1 or BS2 where the eventual erasure decision is made 
όƴƻǊƳŀƭƭȅ ŀ рлκрл ǊŀƴŘƻƳ ŎƘƻƛŎŜύΦ  ²Ŝ ǎƘƻǳƭŘ ǎŜŜ ǘƘŀǘ ǘƘŜ ōŜŀƳ ǎǇƭƛǘǘŜǊΩǎ ŎƘƻƛŎŜ ōŜǘǿŜŜƴ 
transmit or reflect is no longer random ςƛƴǎǘŜŀŘΣ ƛǘ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǎƛƎƴŀƭ ǇŀǊǘƛŎƭŜΩǎ 
objectivelymeasured position at detector D0 and the prediction algorithm. 57



Summary Of The Experiments
ÅExp1f2 depends on Exp2 producing a diffraction pattern but Exp1c2,  Exp4 and Exp5 do 

not ςthey are completely independent of the outcome of Exp2 and are also independent of 
each other. This means that if Exp2 fails, then Exp1f2 will also fail.  

ÅExp1c2 and Exp1f2 are very similar (almost redundant in function), however, the difference 
is that Exp1f2 is considerably easier to implement.  Thus, if Exp2 fails, one can still do Exp
1c2, and if Exp2 succeeds, one can do the easier, less expensive Exp1f2

ÅExp4 may seem odd and even unscientific because of the human interaction in the 
experiment and because the experiment is done in the macro-world instead of the micro-
world, but that is more the result of prejudice than any real problem of good science.

ÅExp5 has no off-the-beaten-path strangeness or unusualness, but its set-up and equipment 
are more complex and difficult to construct.

ÅExperiments 1c2, 2, 4, and 5 are the core experiments here (all independent), each has the 
potential to rewrite quantum theory.

ÅExperiment 3 will initiate the breaking of new ground with a study of the interaction of the 
PMR VR (our so called physical reality) with consciousness.
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È Small changes drive large changes

È Minimum of 3 non -linear differential equations  with iterative self 
modifying feedback loops 

È Fluid flow example

È Chaos is a result of the fact that PMR is computed probabilistically 
from random draws from the probability distribution of the 
possibilities -- A process fractal:
Á Three nonlinear feedback mechanisms: 1) The driving parameter (feedback) pushes up the 

number of possibilities (complexity) which creates more possibilities ðpositive feedback -- and 
2) every subsequent calculation has a flatter but more complex probability distribution.  
However, 3)  each new probability distribution is limited by past choices ðChaos with evolving 
constraints

Á For any given driving parameter, there is still the constraint of a limited number of possibilities  
that can simultaneously satisfy the ruleset and history constraintséand eventually the 
distributions become saturated with self -similar change creating something that looks like a 
mixture of chaos and areas based upon more uniform probability distributions (steady state 
conditions).  Thus, chaos generates order within itself out of the complexity of disorder and the 
constraints placed upon new possibilitiesé. until the driving parameter is changed once again.60
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Many new Possibilities with less 
variation of probability amplitude

Limited Possibilities More Possibilities

More frantic motion at smaller levels of detail 
all at about the same level of probability

Areas of calmness interspersed with 
areas of chaos


