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Experiment data indicates quantum entanglement mayot exist
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Abstract —

Till date, all experiments prove existence of quamentanglement based upon overall statisticabtairons and thus demonstrating that Bell’s ineityad
violated. No detailed data analysis has been phaddiget. This article presents a first of its kenghberimental analysis and it indicates that thererieal
chance that entanglement may not be real. Thisiiga claim by any means. But it is necessary teersach dramatic claim due to two reasons — &) It i
based upon experimental data and can be testeesfidd. 2) So that the QM community makes an reffo analyze detailed data to scrutinize the teali
of entanglement.

Due to large amount of data involved, experimesislonly look at data in an easily computable maand do not scrutinize the raw data in full detail
When data of this experiment was analyzed at detl, it was observed that existence of entangteéroan not be settled until this kind of analysis
completed on data from multiple such experiments.

The natural and prompt reaction from many may Hedk for faults with this analysis without presieigtthe evidence that such analysis has already bee
completed. For curious people, observation is guxligh to be probed further. The complacent onddawk only for the faults. If this observation doeot
trigger more of similar analysis, then it will denstrate complacency of the QM world.

This article does not claim “classical mechanice’lie the solution, but it presents an intuitive heegsm that can explain statistical correlationgheiut
entanglement being necessary or entanglement loeifiiged in a different way then it currently is.

The scope of this article is only statistical d&tati correlation (when measured in the same ariglajways true, therefore it is not statisticahature and
is left out of scope. Moreover anti correlation easily be explained as a direct consequence afeceation laws.

This is a statistical analysis of the experimel@ia used in a recent paper [M. Giustina et al, £Hyev. Lett. 115, 250401 (2015)]. The data fa thi
analysis was graciously made available by the atstlas a private communication. This analysis gaesndication that the outcomes may not be totally
probabilistic and so, entanglement may not exisitsi currently claimed form.
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Experiment and Data

This paper presents a statistical analysis of tipemental data used in a recent paper [M. Giastinal, Phys. Rev. Lett. 115, 250401
(2015), arXiv:1511.03190].publishedl#tps://arxiv.org/abs/1511.03199%0ou may read the full article there. | will repealevant
information here. Data of this experiment wasorded in sequence of actual trialsvhich enables proper analysis.

1. A source of entangled photons sends entangles-paing photon to Alice and one to Bob.
2. Alice and Bob have detectors (polarization filtem)ich they can randomly set in one of the twodtioms. Alice’s setups can
be al or a2 and Bob’s setups can be bl or b2oAl $etup combinations are albl, alb2, a2bl, a2b2.

3. There are four different detectors used in the expent. Because it would not have been possibtthémge the setup of a

detector so frequently, this experiment used diffiedetectors with fixed setup and directed theqi®to each combination

randomly. That makes it in total 4 detectors and flmmbinations.

If the photon passes the filter, a click is recakd click is represented by a “+” which is recodde data as a “1".

If the photon does not pass the filter, there iglick, (means no +) and is recorded as other thgr(“0” or “2").

The experiment sends ~ 3.5 billion trials in a boar block, referred to as “second recorded bldakata” on page 3 of

supplementary pdf dittps://arxiv.org/src/1511.03190v2/anc/supplememteaterial_Vienna 20151220.pdf

Each detector setup combination receives ~onetfarials.

This article uses setup combination albl to exglerobservation. Number of valid trials sent tupealbl i875678954

A “++ pair” means Alice records a + and Bob records a +hén“++ pair” means at least one of them does not record a +.

0. Number of++ pairs recorded in actual data for setup alli#i139 This means on an overall basis, there(&r&678954 —
141439)/141439 = 6190.21on++ pairs between twe+ pairs.

11. Thus the average gap between twaairs is 6190.21 nos+ pairs

12. QM predicted probability of getting a + at bothefsbrs is represented Bs+(a1b1) by thegreenbaron page 5, figure 8f
http://arxiv.org/pdf/1511.03190v2.pdbreen bar also represent the probabilityl#191.21which is same as actual.
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Definitions — (in context of setup(aib1))

Expected gap- Per above #10 & #12, expected number of “repairs” between two adjacent+ pairs” is 6190.21.
Cumulative Expected gap -Sum of Expected gap so far. It is simply (61901&hes (the number of+* pairs” so far).
Actual gap- (Number of “non++ pairs” before this ++ pair”) comes from the data, can be different fiffiedent “++ pairs”.
Cumulative Actual gap— Total of actual gap so far.

Imbalance — (Expected gap — actual gap). Which is = (6190.2ttual gap).

Accumulated imbalance— Total of imbalance so far. Or, total imbalancettiis “++ pair”.

Example calculation of cumulative imbalanceor first two ++ pairs —

In the data, first+ outcome was found at trial number 3050.

So, actual gap is 3049, predicted gap is 6190m@aliance = 6190.21 — 3049 = 3141.21, cumulativealarice = 3141.21.
Second++ outcome was found at trial number 10878.

So, actual gap = 10878 — 3050 — 1 = 7827, expeayapds 6190.21, imbalance = 6190.21 — 7827 = —7836.
Cumulative imbalancetill this point is =(3141.21) + (- 1636.79) = 1504.42.

Table 1demonstrates example calculations of cumulativealarize till 14th++ pairs

Plotting Graph - Figure 1plots cumulative imbalance for the duration of &xperiment — i.e. ~ 875 million trials of setup &1b

Words” expected”, “predicted”," “average” and “oveall” are all used to indicate the” Expected gap” tontext of gap.
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“Total imbalance”, “cumulative imbalance”, “cumulad imbalance”, “accumulated imbalance” all mean sathing.
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Observation

1. This article first uses setup combinatatbl as an example to explain the observation.

2. Then this paper presents same observation in sttep combinations.

3. Even though the trend may be very subtle, what méketeresting is that same trend is seen ifoall setup combinations.

4. The trend alone may be capable of indicating somgtbther than probability, plus similar trend ihfaur setup combinations
at the same time, strengthens the possibility ofesmechanism other than just probability.

This observation should be scrutinized by analyziata of existing experiments and/or by conductitgge experiments.

This type of analysis requires the sequence dtriabe preserved in the recorded data.

o o

What was analyzed?
The paper has analyzed cumulative imbalance oeedlthation of experiment. Just like looking at éwvelving difference between
total number of heads and total number of taila @oin toss experiment.

Coin toss analogy

Supposed you tossed a coin 280000 times with egkaticome of 50% heads and 50% tails. And suppbssyghout this
experiment, total number of heads only rarely ededeaotal number of tails even though final outcas®0% heads and 50% tails.
I.e. number of tails takes a lead in the beginnamgl the lead keeps building up till a peak, amed tthe lead starts clearing and
clears till the end to make the eventual outconi&@®@But the total lead rarely swings the other wamly in the very beginning or
very end.

Suppose same thing happens if you do the experiwitmfour coins at the same time, in parallelalh4 coins throughout the
experiment, total number of heads rarely exceeodidl number of tails.

Can you really say this experiment consists of fiethelent trials? Actually we can not. There are passibilities —

1. Trials are not independent and something favorshaurof tails first, and then number of heads to enakd result even.
2. We did not conduct sufficient number of trials amere never able to see the overall excess swingttiee way.

Above type of observations have been made in dateselected experiment, and both the poss#slishould call for more

analysis on data of similar experiments.

Table 1— Example calculation of the accumulated imbalancetup albl

Trial Sequence (A) — (Actual (B) — (Cumulative (C) — (Cumulative (D) -

where a ++ trial is Gap) please see | Actual Gap) Expected Gap) (Accumulated

seen. Setup - definitions on = Running total of = Running total at Imbalance)

(albl) last page (A) ~6190.21 each line =(C-B)

3050 3049 3049 6190.212848 3141.212848

10878 7827 10876 12380.4257 1504.425696
16118 5239 16115 18570.63854 2455.638544
17245 1126 17241 24760.85139 7519.851392
21024 3778 21019 30951.06424 9932.06424
25867 4842 25861 37141.27709 11280.27709
30002 4134 29995 43331.48994 13336.48994
34380 4377 34372 49521.70278 15149.70278
37949 3568 37940 55711.91563 17771.91563
38586 636 38576 61902.12848 23326.12848
49195 10608 49184 68092.34133 18908.34133
49278 82 49266 74282.55418 25016.55418
49471 192 49458 80472.76702 31014.76702
60155 10683 60141 86662.97987 26521.97987
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What was observed?

It is observed that the accumulation of imbalaree d direction for a much longer range than coaléxpected by a probability
mechanism. Moreover, the experiment data endssafcfearance of the accumulated imbalance. Weotl&mow what would have
been the trend after that. Same trend observelli fioua setups.

The actual average (from data) is used here theréfie curve starts at zero and winds up at zarbtHss fact does not prove that
the curve is an artifact of the analysis. Predieteerage is not available in the original experitnesich only provides J value on
page 5. The imbalance being positive for > 96%xpkeiment duration has a very low chance.

The curve was drawn using different probabilitieshe neighborhood of the actual value and theecatways has a clear direction,
except that it does not wind up at zero in thosesa

Moreover, if QP predictions are accurate, the mtedi probability (even though it is not availablegn not be significantly far from
the actual. Otherwise, the QM predictions will hedbubt.

It should also be noted that the original papes pt®ved Bell’s inequality by using average fronuat data.

Trend of accumulated imbalance (albl) trials (Totalmbalance never (negligible) went below zerop++(albl)=1/6191.21
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Figure 1 —Indication that the accumulation of imbalance haswerall direction till it reaches a peak and rees the direction at
the peak. Peak is at ~414 Million trials. Peakwhalative imbalance is 4.7 million. A appears to place peak at the ~middle of
the graph (actual at 47% of total interval). Ab@ezo count = 136644, below zero count = 4795abeve zero 96.6% of time.

P++(albl)=1/6191.21 representéy thegreen baron page 5, figure 8f http://arxiv.org/pdf/1511.03190v2.pdf

This chart shows cumulated imbalance only in ode.siVe do not know how it would have looked iettperiment continued.
Actually the experiment did continue for anothe¥ Rours, but the findings were not reported inphper. So the additional data
blocks before and after the published data bloak lvalp further analysis.
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Trend of accumulated imbalance (alb?2) trials (Totalmbalance never (negligible) went below zerop+0(alb2)=1/13051.25
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Figure 2 —Indication that the accumulation of imbalance haswerall direction till it reaches a peak and rees the direction at
the peak. Peak is at ~246 Million trials. Peakwhalative imbalance is 6 million. Ao appears to place peak at the left ~third of
the graph (actual at 28% of total interval). Ab@ego count = 63546, below zero count = 3536, beva zero 94.7% of time.

P+0(alb2)= 1/13051.25 representbg thebottom red bar on page 5, figure 8f http://arxiv.org/pdf/1511.03190v2.pdf




Page 6 of 8
Trend of accumulated imbalance (a2b1l) trials (Totalmbalance never (negligible) went below zeroRo+(a2b1)= 1/14952.40
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Figure 3 —Indication that the accumulation of imbalance haswerall direction till it reaches a peak and rees the direction at
the peak. Peak is at ~571 Million trials. Peakwhalative imbalance is 7 million. &+ appears to place peak at the right ~third of
the graph (actual at 65% of total interval). Aba@ego count = 58459, below zero count = 119, i.evatzero 99.8% of time.

Po+(a2bl)= 1/14952.40 representbyg thesecond red baron page 5, figure 8f http://arxiv.org/pdf/1511.03190v2.pdf
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Trend of accumulated imbalance (a2b2) trials (Totalmbalance never (negligible) went below zerop++(a2b2)=1/104319.02
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Figure 4 —Indication that the accumulation of imbalance haswerall direction till it reaches a peak and rees the direction at
the peak. Frequent and sharp Local peaks may btodamye overall average gap which can cause duidkup and clearing of
cumulated imbalance. Peak is at ~608 Million trifleak of cumulative imbalance is 9 million. Fremgfuecal peaks due to very
low probability may have shifted the buildup of maieak to right of the middle (actual at 69%). Ab@ero count = 7867, below
zero count = 525, i.e. above zer®3:7% of time.

P++(a2b2)=1/104319.02 representby thethird red bar on page 5, figure 8f http://arxiv.org/pdf/1511.03190v2.pdf

Points to be noted -

1. Graphs show very little or negligible presence etero.

2. Even though the peak accumulation of bias is 134 % in terms of average, but it is a consisteiiltleup in all 4 setups
and, it can be just strong enough to tilt the bedaat the time. 1 to 2.34 percent imbalance accationl may not be large
enough to differentiate from probabilistic distrilun, but the consistent direction of cumulated ahalnce in all 4 setups is
something that would be hard to expect from a tpubbabilistic outcome.

3. The original experiment article stat&e closed the memory loophole by computing thessizal significance of the
violation without assuming independently and idwally distributed experimental trialsbn page 5 of
http://arxiv.org/pdf/1511.03190v2.pdfhat means even per original paper, the possilofidependent data is not ruled
out. Dependent data itself can mean imbalance éonony) in some form or other.

4. If the trials are found to be dependent, then Batiequality should not apply to entanglement dati@ns. Because in that
case, the imbalance steers the averages towardsr@htted value and violation of Bell’s inequalisyno surprise.
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Simplifying “entanglement” by separating anti correlation and statistical correlation

1. Whole confusion is created by mixing two things.
2. To understand this, two things need to be sepafattd Anti correlation and Statistical correlati.

3. Anti correlation - This is a direct consequence of conservatiorslddeaning the two particles will have oppositengpiorder to
conserve angular momentum. They will have oppasite irrespective of when and where they are measurhis is just like two
shoes of a pair being examined at different platesn not be probabilistic because probabilityereguaranties an outcome. Anti
correlation is a guaranteed outcome, so has tofoeoed by a law and not by probability. Hences iénforced by conservation law
in the form of kind of hidden variables. No commnuation is necessary, let alone faster than light!

4. Statistical correlation - This is a game of averages and is totally déffiefrom anti correlation. It is guided by natukeoa period
of time by balancing for example, angular momentlimsolve the statistical correlation part of pezzhe data analysis presented
in this paper needs to be used to further scrtitiiz reality of entanglement. In this case took-Thb is hecessary. Sub ¢ speeds are
sufficient to guide the statistical correlation otee duration of experiment. This is basically semvation law working over a
period of time rather than working instantaneously.

5. With this partition of anti correlation and staitst correlation, and further data analysis, tremeegood chances that non-existence
of entanglement will be proved.

Conclusion(9
1. The observation is very subtle, but due to unidioa@l biasconsistent in all four setup combinationsit indicates a possibility of
tilting bias over time. Further research and anslgan help rule in/out any mechanism other thdependent probability.

2. The distribution on first look does appear amazirgjilar to that of an independent probabilityt Bli four setups having bias in
same direction, at majority of the time and thezadhg the bias at the same time, should call fobipg of independence vs.
dependence of trials in data from similar experitaen

3. The magnitude of the cumulative imbalance is likedy beyond probabilistic limits. And that may Ibe reason that
experimentalists never suspected it as anythingrdktan probabilistic. Percent durations of theegixpent for which the
cumulative imbalance stayed in one (and same)tibreare albl (96.6%), alb2 (94.7%), a2bl (99.8&2H)2 (93.7%). This could
be difficult to explain in terms of probability.

4. Until this kind of analysis is not completed on tiple experiments, existence of entanglement withain in doubt.

References:

1. https://arxiv.org/abs/1511.0319Mhe experiment from which the data was used fierdhta distribution analysis.

2. General use of physics.stackexchange.com for daligeking on different well known concepts.

Contributions:

1. I sincerely thank Ms Marissa Giustif@ graciously making the experimental data available for this analysis in the form of raw file
along with some notes/readme/data key.

2. Special thanks to Vijayan Thanasekaran — Helpedriting a C++ program to extract data values from éxperiment’s raw binary
data file into a text file.

3. My sincere thanks to the physics SE moderator comitmwfor helping me to improve the writing of thpgper so it can
communicate the observation in a clearer manner.



