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Abstract —

This article gives a semi/classical, hypotheticgdlanation of Quantum Entanglement correlationrnTi suggests an analysis on raw
experimental data for verification. It does notpdite/conflict probability wave formulaosz(A/Z), or any other QM mathematics. It explains the
anti correlation, and statistical correlation wéthypothetical mechanism of nature, without neeféstier than light (FTL) communication.
Description of each type of correlation is followglan explanation of how that correlation can fidgde achieved by nature. Though Bell's
inequality in itself is a valid theorem, the hypesis explains why it is inappropriate to apply Batequality to entanglemerithe article

explains entanglement of only spin, but similaidagan be applied to entanglement of other propsriio demonstrate successful working, and
simplicity of the mechanism, | have implementedrtezhanism (without using any QM algorithms) asalne Quantum Entanglement
Simulator, which can be tried outlatestemail.conty setting detectors in any/random directions.Uation page does not validate your email
address, so you can enter dummy data as long aeg@mmber the entered email and password.

This article considers superposition as a mathecaationcept and not a reality. That is why it déses entanglement of pairs in terms of
experimentally measured correlations (irrespectifstate) and explains them. Per hypothesis, priibatvave combined with conservation
laws shape same correlations without superpostieing real. Two experiments are listed at the eitti@article for its verification. Example
considered in this article is —Two spin-1/2 particles emitted in opposite directions from the decay of a singlet state with zero total spin”
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Measurement

It is necessary to point out that in context olaagiement — “measuring” means we are actuallyrgetip the spin direction.
The probability function actually tells us how liket is to setup the spin in a particular direatimot the likelihood of what
its spin direction was before measurement. Theoreesbring up this point will become clear afteading the article in full.

Anti-correlation (real time)

Description - If you measure spin of two particles of entadgbair, in any angle, then their spin will alwaysfound to be
opposite Real time meanthat the anti correlation for every pair is estti®#d right at origin (at pair creation) and isiaraill
you measure them, irrespective of where and whemyeasure them.

Explanation —This is a direct consequence of conservation ofimgnomentum. The entangled pair to begin witls, tosbe
created with wave function such that the two pkasievill always measure opposite spins in any agglemeasure them in.
This has to be decided right when the entangledigpareated, because, due to conservation of angubmentumthere is
no other optionBeing pre-determined, the anti-correlation doetsneed any communication at all between the pestidet
alone FTL communication. So, there isintya-pair communication.

The particles will show opposite spin at any aragldong as both are measured in same angle. Obyiowescan not tell
which one will be up and which one will be downhatit measuring one of them. The wave functionsvofparticles are
created complementary. Sounds like local variatblesry?Yes for anti correlation. No for statistical, as explained later.

Note —Distance is not even a factor here, so anti-catigal will be observed even light years away. 8eestigation of anti
correlation at larger and larger distances, seettyppointless.
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Statistical correlation

Two types of statistical correlations have beerudoented among this type of entangled pairs.

1. If you measure spin of particles of numerous eriehpairs, say particle 1 at angle A and that ofigda 2 at angle B,
then the two particles will show correlated spins. poth up, or both downdjn’((A-B)/2) times the total number of
pairs measured at these angles. This is same naslpeedicted by quantum mechanics.

2. If you measure spin of just one particle of numerentangled pairs at any angle A, then the pastieié show up spin
50% of the times, and down spin 50% of the timéds TS same number as predicted by quantum mechanic

It is akey point to note that the statistical correlation is betwset of pair@s opposed to anti-correlation which is between
two particles of same pair. Statistical correlatieans outcome will converge towards the predictddes as we measure
more and more pairs.

As described below, statistical correlation woubd need any communication between particles of gaaire But, it would
require a sub ¢ speed communication from alreachsored pairs to subsequent pairs. Statistics egad over a period of
time, which would give, sufficient time to commuaie from past pairs to subsequent pairs at sukedsp

Explanation — Both types of statistical correlations are shapeddiure, in order to keep things in balance. kangle,
when we measure a particle, we also set/changeiiisdirection. This change in its natural spirediion creates a spin
imbalance in nature, in that particular angle. B imbalance accumulates in nature over timb imitreasing number of
measured pairs, it spreads at sub ¢ speed in apdcgtarts influencing the generation of subseqopaing in such a way, that
the imbalance would be cleared when subsequers wédirbe measured at the same angles. At all tirmes-correlation is
enforced by conservation of angular momentum. Thiecarrelation and statistical correlation do notflict with one
another at alllf | were toutterly over simplifythen it is like saying “you keep pouring dirtaate place, and it eventually
takes shape of a heap”, because nature keepagé¢he imbalances.

Note —Distance is a factor here, because the imbalameed to spread from measuring location to geney#ication at sub
light speed. No experiments have been documentézhwiere conducted at large enough distances wigtespeed would
not sufficefor statistical correlation vianter-pair communication at suh & always takes time to measure numerous pairs
and that time would be sufficient for the imbalasite spread travelling at sub c speeds.

No wonder Quantum Entanglement experiments musbbeducted in pristine environments so that the medated spin
imbalance is not disturbed by factors externah®dxperiment. Disturbed spin imbalance meansriistustatistical
correlation.The imbalance accumulation is possible in 3D (aesplaround detector), or 2D (a plane containingeliof
electron movement and angle of measurement, asirilidimension (along line of electron movement).

Simulation — The described mechanism has been simulatiedestemail.comComputations are very simple and efficient. The
simulation is completely based on mechanism ofricigahe spin imbalance. It does not use any ofjtlentum mechanics
algorithms. It uses tools like php and mysql omared hosting, is accurate to six sigma levels,teasdoeen tested to generate and
measure more than 120,000 pairs per minute. Oblyiongture can be much more efficient.

Bell's inequality (Very general description)

Based upon below two criteria, it computes a minimsiatistical correlation percent between numesmtangled pairs.
1. Enumerates all possible combinations of pre-detegthspin directions for a pair.
2. It considers all the enumerated combinatieqgaally likely while establishing a minimum correlation percent.

Violation of Bell's inequality — Experimental data shows that statistical correteietweemumerous pairs is actually less
than the minimum established by Bell's inequalitiius we say that because the Bell's inequalityatated, and so, the spin
directions can not be pre-determined.

Why Bell’s inequality is inappropriate for statistical correlation

What renders Bell's inequality inappropriate foe #ntanglement data is “equally likelihood of alleerated combinations”.
Due to the accumulated spin imbalance in naturac@p the likelihood of subsequent combination®bexs biased in favor
of clearing the imbalance. Subsequent pairs amenevith only two restrictions/tendenciéd.anti correlation is always true,
and?2) the spin imbalance accumulated in previously messangles need to be cleared. These two restr#gtendencies
make the “enumerated combinationsiiequally likely, thereby rendering application of Bell's inequativ statistical
correlation, inappropriate. Loopholes may or mayexast; but it is also an inappropriate use ob#rerwise valid theorem.
The simulation generates pairs that are alwayscantelated in every direction, at the same tirhejaintains statistical
correlations in every measured angle exactly adigted by quantum mechanics.
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More scrutiny of statistical correlation and suggeged verification

Anti correlation is straightforward, due to consaion of angular momentum. So leave that asidedor.

Statistical correlation must also shape due to conservation of angularentum in a way. But that is not the important
point for now. The important point is that there awo ways statistical correlation can shape.

1.

Independent statistical correlation— Each pair independently, is capable of contributothe statistical
correlation. Statistical correlation, by definitimmamong a population of independent outcomes.

Coin example- If you toss a coin, the probability of head is 508th each toss. If you toss the coin large
enough number of times (say N), you will get heB@% of the times and tail ~50% of the times. Wewrhat
each toss individually and independently is capableontributing to this outcome. Therefore, insted
considering each and every toss, if we considezomé of only every other toss, we will get the sarf@/50
outcome. If we consider outcome of only every thass, we will get the same ~50/50 outcome. If wesader
outcome of only every nth toss, we will still ggetsame ~50/50 outcome, provided N/n itself isdagough.
This is true because, each toss is independenttfrerather tosses. Outcome of one toss does roeirde
outcome of any other toss.

More scenarios of independened) Toss a coin every hour and you will still g&0/50. 2) You toss a coin
number of times and your friend tosses a coin nurabgmes in another country, pick up every ntticome
from the combined result set and you should stitl-€50/50. The coin toss is truly independent phesta.

The point is- if the individual events are truly independehén in a given experiment, it would not be possibl
to find a consistent pattern such that the outcamhéise pattern itself violate the expected stigtst

Applying this reasoning to entangled pairs, théstiaal correlatiorsinz((A-B)/Z) has to hold good in the same
manner described in the coin example. I.e. jussictEm only the nth outcome, and the statistics khstill hold
good.This kind of analysis is absolutely necessary teesthe mystery of quantum entangleménwe are able
to mine the raw experimental data for a consigattern that itself violates the ruten’((A-B)/2), then it

means the outcomes are not truly independent, whlds us to the next point. And that is exacté/ébsence

of this whole article.

Balancing statistical correlation— Statistical correlation is shaped up because nitigidual events are not
truly independent. l.e. the outcomes of variousspaie not independent, and there is some subed $pedback
mechanism which shapes up the correlation overga laumber of events. Means the outcomes of already
measured pairs influence the generation of subsegaérs in such a way that statistical correlagbapes up
(without violating the anti correlation)rhis balancing happens exactly as predicted laytgum mechanics,
because, the QM predictions are correct and leachanced state.

Truly independent statistical correlatiosf entangled pairs, especially with anti correlatas a given, makes it
very complex (if not impossible) to explain. Evérotigh, the mathematics may be able to explaindhgptex
observation, nature would operate with simpliaitgt with complexity. Presence of a sub ¢ speed fieett
mechanism makes the explanation of statisticaktation very-very simple, as demonstrated in theustion.

Statistical correlation is due to conservationmfiar momentum, over a range of space (time),endnilti correlation is
due to instantaneous conservation of angular mameat the time and place of pair creation. Ther@ipoint in
beating the anti correlation to its death. It is ftatistical correlation that needs to be scrzgiehi

Anti correlation is a direct consequence of corson of angular momentum, while statistical consetpe is indirect
consequence of conservation of angular momentuisiiritlirect because the spin imbalance needsdanaglate before
it starts influencing the subsequent pairs. Spipalance is cleared as per QM laws. Due to thiguifice, it should be
harder to shake the anti correlation as comparstaking the statistical correlation. An experimeased upon this
difference is suggested at the end of the article.
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Suggested data analysis for verification of concept

a) Data Collection:

1.

2

For simplicity sake, the scenario is - we havela@®of entangled pairs. The entangled particlpadén opposite
directions (left and right). There is one detectoleft side that is set at O degree. The secotettbe is on right side and is
set at 60 degrees. Each detector measures thefsgirthe particles that are headed in its digettiThe distance between the
source and detectors is not important for initiglestigation. Two detectors can be at same orrdiffedistance from the
source.

Pairs are generated and measured one at a tinnk, jpair2, pair3, .. pair#. Each pair = 2 partidkds& P2.

Raw data is recorded in sequence and the sequenetained in recorded data for further analysis.

Every measured pair records 5 values — Pair#, anglécomel, angle2, outcome2.

Anglel is left side measurement angle, and angle@t side measurement angle.

It is important to record results in sequence. Waaokt need pairs in trillions — we can stop at feillions pairs
after the correlations starts shaping up. It wdaddlifficult to check the correlation at the tinfe@cording data,
so we can start with 50 million pairs, stop, checkrelation, and then increase the limit if needéddin goal is —
record the outcomes in sequence, even if the paiergtion has to be slowed down to achieve thik goa
Only measured pairs need to be recorded and abumed pairs need to be recorded. The pairs thatadre
measured need not be recorded as they are nottedgecontribute to the accumulation of spin inabak.

The data will look like below table — Outcomesdidiare just examples, they need to be real vallesangles are listed
in the table just in case the detector angles aréixed at (0, and 60) and are changed randonmtysanthat we record the
complete raw data.

Pair# Left side angle Left side Outcome| Right sidangle Right side outcome
1 0 UP 60 DOWN

2 0 DOWN 60 DOWN

3 0 UP 60 upP

N

b) Data Analysis:

© No

Raw data should be analyzed for various symptomiswtbuld indicate a presence/absence of a balano@ofpanism.
Analyze the data as described in the coin exammpdeusection “Independent statistical correlatidré. analyze data by
creating different subsets by including/excludilegtain outcomes in a consistent pattern. For exammply consider first 5
outcomes, skip next 5, and consider next five @andrs This is a consistent pattern and if the paticomes are really
independent phenomena, the subsets should alsw/filie predicted correlations as long as the salasetalso large.
Analyze the data to check (after measuring how npeins), the statistical correlation starts shapipglf the pair outcomes
are truly independent, then the correlation shetddt shaping pretty early, otherwise an accunmaridtig should be noticed.
l.e. the correlation should start shaping up s&gr&00000 pairs have been measured.

If an accumulation lag is noticed, then it shoutdifvestigated further whether the lag goes upeafdistance between
detectors and source is increased.

The basic idea is to investigatger-pair influence as opposed to most experiments thastigateintra-pair
communicationinter-pair influence would not require FTL communication hesait has got enough time.

Per hypothesis, anti-correlation does not needrargstigation as it is a direct consequence of enragion laws.

If raw data is provided to me, | can do in-depthlgsis myself and provide the results.

Applying the imbalance hypothesis, the correlatibserved from any source (say even star lightbeaexplained. But such
examples do not enable us to rule infoutltiter-pair influence. For that verification the suggestediysisiis necessary.
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Superposition vs. hypothesis (spin imbalance):

The article considers probability wave to be aitgal considers superposition just a mathematicaicept and not a
reality. That is why it describes a pair entangletile terms of experimentally measured correlatiang explains them.
Experiments give same results as predicted by mrettieal superposition, but (probability wave + camstion laws)
can also shape same correlations without supeiposieing real. Below are two verifications as filolgsproof of this.

a) Superposition vs. spin imbalance — Simplest véication possible (with sequencing of pairs):

1.

2.

3.

Per QM explanation, the anti-correlation and dfiaiscorrelations are both caused by same phenaméhne superposition.
Therefore, if one of the correlations shows upntheth should show up.

Per imbalance hypothesis, the cause of anti-ctimalas conservation law, which is more restrictasecompared to the
cause of statistical correlation - spin imbalance.

Therefore, if hypothesis is true, then it may takene time into the experiment for the statisticatelation to shape up. On
the other hand, per QM explanation, the superpusisi there from the beginning and the statisticatelations must start
shaping very early into the experiment.

If positive, this test will confirm imbalance hyasis. If negative, it will not necessarily dispedhe hypothesis and in-
depth data analysis would be necessary.

b) Superposition vs. spin imbalance — Simplest vditation possible (sequencing of pairs not necessar

1.

2.

3.

Suppose we conduct the entanglement experiment@ so ideal environment. That means the cormelatwill deviate
from the predicted values.

Per QM explanation, the anti-correlation and stiaascorrelations are both caused by same phenaméne superposition.
Therefore, if one of the correlations deviatesntheth should deviate.

Per imbalance hypothesis, the cause of anti-ctioalé conservation law, which is more restrictasecompared to the
cause of statistical correlation - spin imbalance.

Therefore, if hypothesis is true, then, it shoudddossible (not guaranteed) to create a non-idgarenental environment in
which statistical correlation will be disturbed lauti correlation will remain intact.

The sequencing of pairs is not necessary in tliis bacause we do not need to analyze data basedegaoential outcomes.
We just need to verify whether or not statisticarelations fail without affecting anti correlatiaomthe same environment.
If positive, this test will confirm imbalance hyasis. If negative, it will not necessarily dispedhe hypothesis and in-
depth data analysis would be necessary.

Conclusions (pending verification)

1.

n

o0k w

The anti correlation between particles of each igadtways enforced by conservation of angular muora at
origin. Two particles of same pair do not influermegcome of one another in any way. Distance rattor.
Statistical correlation is shaped-up by nature éwee in order to clear the spin imbalance accutedlaue to past
measurements. Light speed suffices for this purpose

Application of Bell's inequality to statistical a@lation is not appropriate.

Inter-pair influence needs to be investigated as opposedgolarintra-pair investigations.

Pattern analysis on real data is critical to eshlWhether the pairs over a period of time stagpendent or not.
Simulation atatestemail.condemonstrates simplicity of logic - at any combioatof angles, randomly, without
using any QM algorithms.

References:No references, it is a hypothesis that needs tekéed.



