4

X/
*

Scientific
Research
Publishing

()

<
X8

%

World Journal of Engineering and Technology, 2025, 13(2), 393-401
https://www.scirp.org/journal/wjet

ISSN Online: 2331-4249

ISSN Print: 2331-4222

Proposal for an Experiment to Confirm the
Existence of Branching Universes

Makoto Yasukagawa

SENRYO Co., Ltd., Nagoya, Japan
Email: rijityou@midorijuji.or.jp

How to cite this paper: Yasukagawa, M.
(2025) Proposal for an Experiment to Con-
firm the Existence of Branching Universes.
World Journal of Engineering and Technol-
ogy; 13, 393-401.
https://doi.org/10.4236/wjet.2025.132024

Received: March 26, 2025
Accepted: May 26, 2025
Published: May 29, 2025

Copyright © 2025 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

Abstract

In quantum mechanics, besides the Copenhagen interpretation where the
wave function collapses upon observation to yield a single measurement value,
there is the many-worlds interpretation initiated by Everett. If this many-
worlds interpretation is correct, it implies that the real world splits into many,
leading to the existence of so-called branching universes (parallel universes).
Traditionally, it has been considered impossible to prove this existence, but I
have discovered that it can logically be demonstrated by conducting experi-
ments like the ones outlined below. Therefore, in order to deepen our under-
standing of the universe, I would like to have individuals with the necessary
technology and knowledge carry out this experiment to prove the existence of
branching universes.
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1. Introduction

The existence of non-local long-range interactions has been proven in Wheeler’s
delayed choice experiment [1] and Alain Aspect’s violations of Bell’s inequalities
[2] [3], as well as in many studies [4]-[7]. This phenomenon allows for the crea-
tion of pairs of photons using devices (down-converters) that convert high-fre-
quency light signals to lower frequencies, such as barium borate, a nonlinear crys-
tal that realizes semi-reflective mirrors and optical parametric oscillation,
whereby the behavior of one photon influences the other photon located far away.
I would like to propose an experimental method to demonstrate the real existence

of branching universes.
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2. Points of the Copenhagen Interpretation

The Copenhagen interpretation is the mainstream interpretation of quantum me-
chanics proposed by Niels Bohr and Werner Heisenberg in the 1920s.

1) Quantum states can only be determined probabilistically.

The state of a particle is described by a “wave function”, and until it is observed,
it exists only as a probability.

2) The wave function collapses upon observation. Until observation, an electron
holds “multiple possibilities,” but at the moment of observation, it converges to a
single outcome.

3) It cannot be said to be “existing” until it is observed. For example, an electron
in the state “having passed through slit A” and the state “having passed through
slit B” are in superposition, and until observation, it is undetermined which slit it
has passed through.

According to the formulation made by Von Neumann in 1932, quantum sys-
tems and observers (measurement devices) are separated. The two boundaries can
be drawn anywhere. The state of a quantum system follows the Schrodinger

., 0 "o,

lhat//(r,t) = [—EV + V(r)]!//(r,t)
equation below when not being observed. Observation causes the wave function
to collapse, resulting in one measurement value. Which measurement value is ob-

tained is probabilistic and follows Born’s rule.

3. Points of the Many-Worlds

Interpretation based on the formulation proposed by Hugh Everett III, a graduate
student at Princeton University, in 1957.

1) The wave function does not collapse upon observation, instead of simply se-
lecting one possibility at the moment of observation, it is considered that “all pos-
sibilities continue to exist in parallel”.

2) The universe branches with each observation. For example, both “the world
through slit A” and “the world through slit B” exist, and the observer also branches
into each world.

3) Quantum mechanics progresses deterministically. It is not determined by
probability; rather, all possibilities actually occur and simply branch into separate

worlds.

4. Bell’s Inequality

Measurements are taken at two different locations, A and B. The measurements
yield only two results, +1 or —1. The measurement devices at A and B each have
two settings, which are randomly switched for each measurement to measure the
corresponding physical quantity. In the measurement at A, either physical quan-
tity Aq or A, is measured, and in the measurement at B, either physical quantity

By or B is measured, with both measurement values being +1 or —1. Under local
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realism,

|| <2
S =(4,B,)+(4B,)+(4B,)-(4B)

but in the experiment, S exceeded 2, confirming the violation of this inequality.
Many studies related to the violation of such Bell’s inequalities have been pub-
lished [8]-[15].

5. Quantum Entanglement

A phenomenon proven by the violation of Bell’s inequalities, occurs when two
quantum systems are in a state that cannot be separated from one another. When
one quantum takes a specific state, that information is instantaneously transmit-
ted to the other, solidifying its state. As long as they remain in that quantum en-
tangled state, they will continue to have a correlation regardless of the distance
between them. New technology development is underway utilizing particles in
such a quantum entangled state [16] [17].

1) Quantum Computers. The existence of quantum entanglement has been
clarified, and various quantum technologies such as quantum communication
and quantum sensing are being researched worldwide, particularly quantum com-
puters. These allow for high-speed computational processing compared to digital
computers by utilizing phenomena like quantum superposition and quantum en-
tanglement [18].

2) Cryptographic Communication Using Quantum Entanglement. In addition
to quantum computers, there is also utilization in communication. Photons in a
quantum entangled state instantaneously determine the state of one another even
when they are far apart, by measuring one. By combining this property with clas-
sical communication, it is possible to achieve “quantum teleportation” to transfer
quantum states, which can be applied to quantum communication.

In theory, quantum communication is possible regardless of how far apart the
parties are, and since there is no worry about interception or eavesdropping like
with normal communication, secure communication becomes feasible [19].

3) This research paper demonstrates that the phenomenon of quantum entan-
glement can be used not only in the microscopic world but also in the macroscopic
world, specifically as a method to determine whether the entire universe is a mul-

tiverse.

6. Quantum Interference Fringes

As is known from the debate between Einstein and Bohr, performing a double-slit
experiment with quanta such as electron beams produces interference patterns on
the screen, and this interference pattern demonstrates the wave-particle duality
since the same result is obtained even when electrons are emitted one at a time.
However, it has been proven that this interference pattern disappears if the paths
of the particles can be identified through observation [20] [21].
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The condition for the bright line to occur when the position of x is denoted as
Xm for an integer m based on Young’s experiment is as follows: d/L-x, =ml
(m=0,%1,%2,---).

Where d is the distance between the light sources, L is the distance between the
downconverter and the screen, and A is the wavelength of the light.

Experimental method

It is possible to generate photons in a quantum entangled state {22}, and by
attempting experiments, it has been confirmed that the results influence not only
the tiny quantum world but the entire universe, confirming the existence of
branching universes.

Experiment 1

When the light source is weakened and photons are emitted one by one, as
shown in Figure 1, each photon either follows the upper solid line path or is re-
flected by the half-silvered mirror to take the lower dashed line path. After the
branching, each photon probabilistically takes one of the paths, and which path it
will take remains uncertain. Therefore, after being divided into two entangled
photons in a quantum state with half the frequency through the down-converters
(1) and (2) using nonlinear optical crystals such as lithium niobate (LiNbO3), in-
terference occurs when they enter their respective interference detectors due to
the uncertainty of the photon paths.

Moreover, this interference will occur at both detectors due to the non-local
long-distance interaction of the paired photons (quantum entanglement), even if
the distances to the down-converter and each interference detector are different.
Consequently, if a laser pulse, which is a collective of photons, is used as the light

source, interference fringes will be observed at each interference detector.

down converter

half mirror

interference interference

detection detection

laser

Figure 1. The photon travels along one of the paths on either the left or right through the
beamsplitter. This photon then becomes two photons in the down-converter, but since the
paths are not determined, interference fringes appear on screens A and B respectively.

Experiment 2

Next, as shown in Figure 2, when observing by replacing one of the interference
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detectors with a particle detector, photons that pass through either path via a
beamsplitter will be detected by either particle detector (1) or (2). In other words,
since the path is determined, only photons from one direction enter the interfer-
ence detector, and even when a laser pulse is pointed at it, the interference fringes
will disappear. This disappearance of interference fringes occurs due to nonlocal
long-range interactions (quantum entanglement), even if the particle detector is

further away than the interference detector.

O particle detector (1)

Interference

disappearance

laser D particle detector (2)

Figure 2. The photon travels along one of the two paths using a half mirror. That photon
becomes two photons in the down converter, and since one of those photons is observed
in either of the particle detectors, the paths are determined, and no interference pattern is
seen on the screen.

Experiment 3

Furthermore, as shown in Figure 3, after setting the photon paths such that
interference occurs at both interference detectors, if interference fringes are ob-
served at detector A, the device is configured to immediately remove detector B
so that photons can be detected by the particle detector.

The interference detector uses liquid crystal dimming film to prevent vibrations
during the removal process. This film becomes opaque when not powered, func-
tioning as an image projection screen, and interference fringes can occur on its
surface. However, when this film is powered, it becomes transparent, allowing
photons to pass through it and be detected as photons by the particle detector
behind it. In the interference detector A, a camera is installed that automatically
senses and determines the presence of interference fringes on the screen. Since the
image of these interference fringes is the same as those generated in Experiment
1 and Preliminary Experiment 3, the determination is straightforward.

Now, this camera is linked to the electric conduction system of the liquid crystal
light modulating film, and when interference fringes are detected, it is immedi-

ately energized, making the film transparent. However, there is a delay of 0.1 sec-
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onds from the energization to the transparency of the film, so the time for the
photons to reach the interference detector B through reflection between the mir-
rors needs to exceed that. Therefore, it is considered that the installation site for

the distant mirror should be a satellite in a geostationary orbit at an altitude of
3600 km.

mirror

mirror

= LT

o\ﬂ o

= LT

laser

-

&> If interference is detected at A, remove B.

Figure 3. The photon travels along one of the paths to the left or right through a half-
mirror. That photon becomes two photons in a down-converter, and if interference fringes
are observed on screen A, it means the path of the photon is not determined, so interference
fringes will also appear on screen B. However, if screen B is removed immediately after
observing the interference fringes on screen A, the photon whose path is not determined
will not be observed by either particle detector.

a) In this case, if interference is actually detected at A and the interference de-
tector at B is removed, the photons at B will be observed as particles, resulting in
different outcomes for the paired photons, which contradicts the experiment in
Figure 2.

b) Furthermore, if no interference is detected at A and the interference detector
at B is also not removed, then no interference will occur at the other interference
detector either, leading to a contradiction with the experiment in Figure 1. There-
fore, simply setting up the interference detector removal device will only yield
contradictory results in either case.

¢) However, if the mirror is installed on a geostationary satellite, it is possible
that particles may not reach the particle detector due to the vibrations and air
turbulence caused by the presence of the device in the environment. Therefore,

even if interference fringes are detected in A as a preliminary experiment, multiple
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experiments will be conducted without performing the interference detector re-
moval operation in B to determine the probability of observing interference
fringes in B. By comparing this probability with the particle detection probability
after the removal operation of the interference detector in B in the main experi-
ment, the validity of the experiment can be confirmed.

Therefore, simply setting up an interference detection removal device using liq-

uid crystal dimming film can only predict contradictory results either way.

7. Expected Outcome

If there are no contradictions in the experiment, the results of the experiment
shown in Figure 3 are expected to be as follows: That is, the interference detector
B is not removed due to equipment failure, or for other reasons, the experiment
is not conducted.

In other words, while interference fringes can be observed in experiments
where the interference detector B is not removed, it has been observed in experi-
ments attempting to remove the interference detector that the probability of de-
tecting particles in either particle detector set in the path of the photons suddenly
becomes zero due to an unknown reason attributed to the environment.

This will always yield the same results, no matter how many times it is repeated
after confirming that the equipment is functioning normally.

8. Conclusion

In an attempt to explain the phenomenon of quantum entanglement through the
Copenhagen interpretation, research on weak measurements has been conducted
[22], and quantum decision theory has been proposed [23], but conclusive exper-
imental evidence has not been presented. However, if experiments (1) and (2) are
confirmed, and further, if experiment (3) yields the expected results, then the
causes of the many attempts that did not result in findings likely involve various
phenomena in the macroscopic world that are probabilistically almost impossible,
and such anomalous phenomena, as far as we know, do not occur without reason.
The attempt to remove the interference detector should have led to some event
occurring, which in turn should have caused the strange observational results.
Such events might include vibrations from trucks, sudden power outages, earth-
quakes, atmospheric disturbances, meteorite collisions with satellites, and it is be-
lieved that these events occur with each experiment. In other words, there are
many branches in the universe where observers exist, and the experimenter can
statistically prove this strange fact. Finally, I would like to refer to the paper titled
‘The Scientific Method: Upholding the Integrity of Physics’ [24], which suggests
that attempts to exempt speculative theories of the universe from experimental

verification weaken science, as argued by George Ellis and Joe Silk.d.

Conflicts of Interest

The author declares no conflicts of interest regarding the publication of this paper.

DOI: 10.4236/wjet.2025.132024

399 World Journal of Engineering and Technology


https://doi.org/10.4236/wjet.2025.132024

M. Yasukagawa

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

Jacques, V., Wu, E., Grosshans, F., Treussart, F., Grangier, P., Aspect, A. and Roch,
J. (2007) Experimental Realization of Wheeler’s Delayed-Choice Gedanken Experi-
ment. Science, 315, 966-968.

Aspect, A. (1971) Contribution a I'étude de la spectrographie de Fourier par hologra-
phie. https://doi.org/10.1088/0029-4780/1/2/498

Aspect, A. (1983) Trois tests expérimentaux des inégalités de Bell par mesure de cor-
rélation de polarisation de photons. Master’s Thesis, Universite de Paris-Sud.
Freedman, S.J. and Clauser, J.F. (1972) Experimental Test of Local Hidden-Variable

Theories. Physical Review Letters, 28, 938-941.
https://doi.org/10.1103/physrevlett.28.938

Aspect, A., Grangier, P. and Roger, G. (1981) Experimental Tests of Realistic Local
Theories via Bell’'s Theorem. Physical Review Letters, 47, 460-463.
https://doi.org/10.1103/physrevlett.47.460

Aspect, A., Grangier, P. and Roger, G. (1982) Experimental Realization of Einstein-
Podolsky-Rosen-Bohm Gedanken Experiment: A New Violation of Bell’s Inequali-
ties. Physical Review Letters, 49, 91-94. https://doi.org/10.1103/physrevlett.49.91
Aspect, A., Dalibard, J. and Roger, G. (1982) Experimental Test of Bell’s Inequalities
Using Time-Varying Analyzers. Physical Review Letters, 49, 1804-1807.
https://doi.org/10.1103/physrevlett.49.1804

Grangier, P., Roger, G. and Aspect, A. (1986) Experimental Evidence for a Photon
Anticorrelation Effect on a Beam Splitter: A New Light on Single-Photon Interfer-
ences. Europhysics Letters (EPL), 1, 173-179.
https://doi.org/10.1209/0295-5075/1/4/004

Jelezko, E., Volkmer, A., Popa, I., Rebane, K.K. and Wrachtrup, J. (2003) Coherence
Length of Photons from a Single Quantum System. Physical Review A, 67, Article ID:
041802. https://doi.org/10.1103/physreva.67.041802

Zeilinger, A., Weihs, G., Jennewein, T. and Aspelmeyer, M. (2005) Happy Centenary,
Photon. Nature, 433, 230-238. https://doi.org/10.1038/nature03280

Jacques, V., Wu, E., Toury, T., Treussart, F., Aspect, A., Grangier, P., et al. (2005)
Single-Photon Wavefront-Splitting Interference. The European Physical Journal D,
35, 561-565. https://doi.org/10.1140/epjd/e2005-00201-y

Bohr, N. (1984) Spectroscopie de Fourier par holographie a haute luminosité. In:
Wheeler, J.A. and Zurek, W.H., Eds., Quantum Theory and Measurement, Princeton
University Press, 9-49.

Greenstein, G. and Zajonc, A.G. (1997) The Quantum Challenge. Jones and Bartlett
Publishers.

Hellmut, T., Walther, H., Zajonc, A.G. and Schleich, W. (1987) Delayed-choice ex-
periments in quantum interference. Physical Review A, 35, 2532.
https://doi.org/10.1103/PhysRevA.35.2532

O’Brien, J.L., Zhou, X.-Q., Roberto, A., Lawson, T., Laing, A. and Martin-Lépez, E.
(2012) Experimental realization of Shor's quantum factoring algorithm using qubit
recycling. Nature Photonics, 6, 773-776. https://doi-org/10.48550/arXiv.1111.4147

Martin-Lopez, E., Laing, A., Lawson, T., Alvarez, R., Zhou, X. and O’Brien, J.L. (2012)
Experimental Realization of Shor’s Quantum Factoring Algorithm Using Qubit Re-
cycling. Nature Photonics, 6, 773-776. https://doi.org/10.1038/nphoton.2012.259

Moreau, P.A,, et al. (2019) Imaging Bell-Type Nonlocal Behavior. Science Advances,

DOI: 10.4236/wjet.2025.132024

400 World Journal of Engineering and Technology


https://doi.org/10.4236/wjet.2025.132024
https://doi.org/10.1088/0029-4780/1/2/498
https://doi.org/10.1103/physrevlett.28.938
https://doi.org/10.1103/physrevlett.47.460
https://doi.org/10.1103/physrevlett.49.91
https://doi.org/10.1103/physrevlett.49.1804
https://doi.org/10.1209/0295-5075/1/4/004
https://doi.org/10.1103/physreva.67.041802
https://doi.org/10.1038/nature03280
https://doi.org/10.1140/epjd/e2005-00201-y
https://doi.org/10.1103/PhysRevA.35.2532
https://doi-org/10.48550/arXiv.1111.4147
https://doi.org/10.1038/nphoton.2012.259

M. Yasukagawa

(18]

(19]

(20]

(21]

(22]

(23]

(24]

5, eaaw2563.

Kasai, K., Zhang, Y. and Sasaki, M. (2004) 3-4 Generation and Application of Quan-
tum-Correlated Twin Beams. Journal of the National Institute of Information and
Communications Technology, 51, 69-78.

Toyoshima, M., et al. (2015) Current Status of Research and Development for Space
Quantum Cryptography Communications in NICT. 2015 IEEE International Con-
ference on Space Optical Systems and Applications (ICSOS), New Orleans, 26-28 Oc-
tober 2015, 1-5.

Harada, K., Akashi, T., Takahashi, Y., et al (2021) Electron Interference Experiment
with Optically Zero Propagation Distance for V-Shaped Double Slit. Applied Physics
Express, 14, Article ID: 022006. https://doi.org/10.35848/1882-0786/abd91e

Tosima, K. and Harimoto, T. (2018) Simultaneous Observation of Optical-Wave and
Single-Photon Interferences with a Michelson Twin Interferometer. Japanese Journal
of Optics: Publication of the Optical Society of Japan 47, 8, 346-350.

Aharonov, Y., Albert, D.Z. and Vaidman, L. (1988) How the Result of a Measurement
of a Component of the Spin of a Spin-1/2 Particle Can Turn Out to Be 100. Physical
Review Letters, 60, 1351-1354. https://doi.org/10.1103/physrevlett.60.1351

Takahashi, T. (2013) Rationality in Quantum Decision Theory. Kagaku Tetsugaku,
46, 17-30. https://doi.org/10.4216/jpssj.46.17

Ellis, G. and Silk, J. (2014) Scientific Method: Defend the Integrity of Physics. Nature,
516, 321-323. https://doi.org/l0.1038/51632la

DOI: 10.4236/wjet.2025.132024

401 World Journal of Engineering and Technology


https://doi.org/10.4236/wjet.2025.132024
https://doi.org/10.35848/1882-0786/abd91e
https://doi.org/10.1103/physrevlett.60.1351
https://doi.org/10.4216/jpssj.46.17
https://doi.org/10.1038/516321a

	Proposal for an Experiment to Confirm the Existence of Branching Universes
	Abstract
	Keywords
	1. Introduction
	2. Points of the Copenhagen Interpretation
	3. Points of the Many-Worlds
	4. Bell’s Inequality
	5. Quantum Entanglement
	6. Quantum Interference Fringes
	7. Expected Outcome
	8. Conclusion
	Conflicts of Interest
	References

