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Abstract
This article investigates the enigmatic nature of dark matter, hypothesized to make up approximately
70% of the universe’s total mass. Despite decades of research using state-of-the-art equipment such as the
Large Underground Xenon (LUX) experiment, direct detection of dark matter remains elusive, leading to
skepticism and calls to revise existing theoretical frameworks. Rather than abandoning the search, this
paper proposes an alternative investigative approach inspired by detective methodologies: using indirect
evidence to infer the characteristics of an unseen phenomenon. The hypothesis presented posits that dark
matter is a dual-component system comprising a superfluid-like medium and spherical particles. This
system facilitates wave propagation, reduces cosmic friction, and supports the dynamic structure of the
universe. Drawing analogies from structural engineering and mechanics, the article conceptualizes dark
matter as a network of interconnected tunnels that allow the seamless movement of subatomic particles
and waves. Finally, the study underscores the continued importance of dark matter research, asserting
its pivotal role in explaining cosmic phenomena and the structure of the universe.
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1 Introduction

Dark matter, an elusive and enigmatic substance,
is hypothesized to constitute approximately 70%
of the universe’s mass [Bertone and Hooper, 2018,
Bertone and Tait, 2018, Clegg, 2019]. Despite
its profound importance in explaining gravitational
phenomena and cosmic structure, direct detection

of dark matter has remained unsuccessful. This per-
sistent invisibility has led to growing skepticism,
even among prominent physicists, about its exis-
tence. The quest for dark matter has spanned
decades, utilizing cutting-edge technology like the
Large Underground Xenon (LUX) experiment [Ak-
erib et al., 2013], the most advanced instrument
for dark matter detection. However, despite sub-
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stantial financial investment and extensive efforts,
no conclusive evidence has been found. In 2016,
Robin McKie, science editor at The Observer,
painted a somber picture of the LUX project’s
struggles:[Lesko, 2011, Stretesky and McKie, 2016].
“Deep underground, in a defunct gold mine in South
Dakota, scientists are assembling an array of odd
devices: a chamber for holding tonnes of xenon gas;
hundreds of light detectors, each capable of pinpoint-
ing a single photon; and a vast tank that will be
filled with hundreds of gallons of ultra-pure water.
The project, the LZ experiment, has a straightfor-
ward aim: it is designed to detect particles of an
invisible form of matter – called dark matter – as
they drift through space.” Skepticism around dark
matter detection has fueled debates about whether
current theories need revision. For instance, as-
tronomer Stacy McGaugh at Case Western Reserve
University remarked, “If this generation of detec-
tors doesn’t find anything, we may need to con-
sider alternative explanations, perhaps by modify-
ing our theories of gravity”. Despite these chal-
lenges, this paper argues against abandoning the
search or modifying existing theories prematurely.
Instead, it advocates for a change in investigative
approach. By adopting methods akin to detective
work—examining indirect evidence and reinterpret-
ing existing findings—new pathways to understand-
ing dark matter may emerge. This approach draws
inspiration from fields like structural engineering
and mechanics, where unseen forces and structures
are often inferred through their observable effects.

Figure 1: The Large Underground Xenon (LUX)
experiment [Akerib et al., 2013], located deep un-
derground in a defunct gold mine in South Dakota,
utilizes a xenon-filled chamber and advanced detec-
tors to search for dark matter particles. Despite
decades of effort, no conclusive results have been
achieved to date.

The detective-like method of investigation offers a
novel perspective on dark matter’s role in the uni-

verse. Rather than viewing its invisibility as a lim-
itation, this approach reimagines dark matter as
a superfluid-like medium composed of two compo-
nents: a liquid-like substance and spherical parti-
cles. These components are hypothesized to create
a tunnel-like network, facilitating the propagation
of waves and reducing cosmic friction. This paper
aims to explore these ideas and their implications
for our understanding of the cosmos.

2 Methodology
The approach adopted in this paper to investigate
the nature of dark matter is primarily theoretical
and conceptual, supported by analogies and deduc-
tive reasoning. The methodology consists of the
following key components:

Analogical Reasoning

Analogies are drawn from various fields, such as
structural engineering, mechanics, and observa-
tional techniques in physics, to infer the properties
and behavior of dark matter. Detective Approach:
Similar to solving a crime scene, indirect evidence
is used to infer the existence and role of dark mat-
ter in the universe. Engineering and Mechanical
Analogies: The mechanics of systems like trampo-
lines, car engines, and structural frameworks are
employed to hypothesize how dark matter interacts
with mass and space.

3 Hypothesis

Dark Matter-Liquid

The liquid-like component of dark matter is hypoth-
esized to behave as a superfluid—a substance with
no viscosity and exceptional flow properties. This
superfluid is proposed to: 1-Fill the gaps between
particles in space, leaving no vacuum. 2-Minimize
friction, allowing particles and waves to move seam-
lessly through space. 3-Act as the medium for wave
propagation, much like water carries sound waves
or air supports bird flight. This superfluid property
aligns with the observed stability of galaxies, where
rotational curves remain consistent with predictions
requiring additional unseen mass.

Dark Matter-Particles
Floating within the superfluid are spherical parti-
cles that form the building blocks of this tunnel-
like network. These particles are hypothesized to:

© 2024 IJFPS. All rights reserved. 46 https://fundamentaljournals.org

https://fundamentaljournals.org/index.php/ijfps/index


IJFPS, Vol 14, No 4, pp 45–52, Dec 2024 Dieu T Le

1-Interact with the liquid component to create a
dynamic and flexible traffic system for subatomic
particles and waves. 2-Enable the construction of
intricate pathways, allowing waves of varying sizes
and frequencies to propagate without interference.
3-Organize themselves in patterns that naturally re-
duce congestion and prevent entanglements, ensur-
ing safe and efficient wave motion.

Tunnel Network
Together, these two components form a tunnel sys-
tem that provides a natural explanation for several
phenomena:
1-Wave Propagation: Light and radio waves are
guided through these tunnels, reducing scatter
and maintaining coherence over vast distances.
2-Gravitational Effects: The network’s structure
could explain dark matter’s role in creating grav-
itational fields, supporting galaxy formation and
stability. 3-Cosmic Smoothness: The absence of
vacuum gaps prevents turbulence and promotes the
smooth operation of the universe as a cohesive sys-
tem. This hypothesis reimagines dark matter not
as an isolated, inert entity but as an active par-
ticipant in the cosmos, providing the infrastructure
for both macroscopic and quantum-level phenom-
ena. By adopting a detective-like approach to infer
its properties through indirect evidence, this frame-
work offers a promising alternative for understand-
ing one of the universe’s greatest mysteries.

Conceptual Framework
To understand the nature of dark matter, this pa-
per adopts an interdisciplinary approach, drawing
on analogies from structural engineering, mechan-
ics, and fluid dynamics. These analogies provide a
conceptual framework to explore how dark matter,
as a dual-component system, might influence the
universe’s structure and functionality.
Superfluid Properties of Dark Matter-Liquid

The liquid component of dark matter is hypoth-
esized to act as a superfluid, a state of matter
known for its exceptional ability to flow without
resistance. In this framework: 1-Role in Cosmic
Smoothness: The superfluid fills the voids between
particles, eliminating vacuums and ensuring seam-
less interaction between matter and waves. This
property reduces turbulence and allows galaxies to
maintain their structural integrity. 2-Wave Con-
duction: The superfluid acts as a medium for prop-
agating electromagnetic waves, much like air sup-
ports sound waves or water carries ripples. This
enables light, radio waves, and other forms of radi-

ation to travel vast cosmic distances with minimal
distortion.

Spherical Dark Matter-Particles
The particles floating within the superfluid are pos-
tulated to be spherical in shape, forming the foun-
dation of a tunnel-like network:

Figure 2: Groupings of spheres dynamically cre-
ating gaps and pathways, visualizing how dark
matter-particles interact to form an adaptable and
scalable tunnel system.

Efficient Packing: Spherical particles naturally or-
ganize themselves into configurations that minimize
empty space, such as tetrahedral or hexagonal ar-
rangements. This packing creates gaps, or “tun-
nels,” that facilitate wave and particle movement.

Figure 3: Efficient packing of spherical particles cre-
ating gaps for smaller spheres. This arrangement
demonstrates how spherical dark matter-particles
could form a tunnel-like network, facilitating wave
propagation and particle motion.

Dynamic Interaction: These particles interact with
the superfluid to adjust the tunnel structure dy-
namically, adapting to varying wave sizes and fre-
quencies. For example, smaller waves like pho-
tons may navigate through narrower tunnels, while
larger waves like radio waves require broader path-
ways.

Tunnel System as a Cosmic Infrastructure
The interplay between the superfluid and spheri-
cal particles forms an intricate tunnel system that
serves multiple functions of the tunnel system.
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Figure 4: Efficient packing of spherical particles cre-
ating gaps for smaller spheres. This arrangement
demonstrates how spherical dark matter-particles
could form a tunnel-like network, facilitating wave
propagation and particle motion.

Guiding Waves
The tunnels channel electromagnetic waves along
predictable paths, preventing interference and en-
suring coherence. This may explain how cosmic
microwave background (CMB) radiation maintains
its uniformity[Famaey and McGaugh, 2012, Sarabi
et al., 2016].

Reducing Friction:
The superfluid environment significantly lowers re-
sistance, allowing celestial bodies and particles to
move efficiently, much like ball bearings in a me-
chanical system.

Dynamic Scalability
The tunnel network adapts to different scales, sup-
porting both microscopic phenomena (e.g., wave-
particle interactions) and macroscopic structures
(e.g., galactic stability).

Figure 5: Sphere discharges its bounteous in 3D,
the real world: Extension of spherical arrange-
ments into three-dimensional space, illustrating the
formation of a tunnel network in dark matter.
These interconnected pathways enable efficient cos-
mic wave propagation[Planck Collaboration et al.,
2020, Tegmark, 2004]

.

Analogies Supporting the Framework
To make the framework intuitive, the following
analogies are employed:
Fish in Water: Just as water supports fish, the su-
perfluid component supports the smooth motion of
particles and waves in the universe.
Birds in Air: Air provides the medium for flight,
analogous to how dark matter-liquid facilitates the
propagation of light and other waves.
Structural Engineering: Engineers infer the pres-
ence of steel reinforcements within concrete by ana-
lyzing its behavior under stress. Similarly, the pres-
ence of dark matter is inferred from its gravitational
effects and wave propagation.

Implications of the Framework
This conceptualization of dark matter offers expla-
nations for several cosmic phenomena:
• Gravitational Lensing: The tunnel system could
amplify and redirect light, producing lensing effects
that align with observations.
• Galactic Stability: The frictionless environment
created by the superfluid prevents the decay of
galactic rotation curves, addressing discrepancies in
standard gravitational models.
• Universal Connectivity: The tunnel network en-
sures a cohesive traffic system for waves and parti-
cles, enabling efficient communication and interac-
tion across vast cosmic distances.
This framework builds on indirect evidence and log-
ical inference to present a coherent model of dark
matter’s role in the universe. By combining su-
perfluid dynamics with particle interactions, it pro-
vides a novel explanation for how unseen forces and
structures govern the cosmos.

Evidence and Validation
The search for dark matter has long relied on ad-
vanced experimental techniques and observational
evidence, yet direct detection remains elusive. This
section builds on the hypothesis by presenting in-
direct evidence supporting the proposed superfluid
dual-component model of dark matter. It empha-
sizes a detective-like approach, inferring the prop-
erties of dark matter through its observable effects
on the universe.

Gravitational Effects: Evidence from Cosmic
Structures
Dark matter’s existence is strongly supported by its
gravitational influence on large-scale cosmic struc-
tures: Galaxy Rotation Curves: Observations show
that galaxies rotate in ways that cannot be ex-
plained solely by visible matter. The proposed su-
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perfluid dark matter reduces friction and provides
the additional mass needed to stabilize these curves.
Gravitational Lensing: Light from distant objects
bends around massive structures, a phenomenon at-
tributed to dark matter. The tunnel-like system
formed by spherical particles and superfluid could
act as a guide for these light waves, amplifying and
bending them consistently with observational data.
Wave Propagation: (Evidence from Cosmic Radi-
ation).The proposed hypothesis posits that dark
matter facilitates the smooth propagation of waves,
such as light and radio waves, through the uni-
verse: Cosmic Microwave Background (CMB) Ra-
diation: The uniformity of the CMB’s temperature
and structure suggests a medium that ensures co-
herence over vast distances. The superfluid dark
matter-liquid provides a frictionless environment,
preventing distortion. Radio Wave Behavior: Dark
matter tunnels could explain the remarkably con-
sistent propagation of radio waves across interstel-
lar and intergalactic space, acting as channels that
minimize interference and scatter.

Figure 6: Hypothetical view of the smallest sub-
atomic particle surrounded by larger spherical dark
matter-particles and dark matter-liquid.

Figure 7: Basic patterns of spheres demonstrating
structural stability and exits for movement.

Particle Dynamics: (Evidence from Simulations
and Theoretical Models) While experimental de-
tection of dark matter remains challenging, simula-
tions and theoretical studies offer indirect support:
1-Superfluid Models: Existing studies on Bose-
Einstein condensates and superfluid helium provide
analogies for how dark matter-liquid might behave
on a cosmic scale[Pitaevskii and Stringari, 2016].
These models demonstrate frictionless movement
and wave-like behavior similar to those proposed in
this hypothesis.
2-Particle Interactions: Spherical dark matter-
particles could form self-organizing systems, cre-
ating tunnels that align with quantum-scale behav-
iors observed in particle physics experiments.

Observational Challenges and Indirect Infer-
ence

The inability to directly observe dark matter does
not negate its existence. Instead, it highlights the
need for innovative methodologies:
Detective-Like Approach: Just as structural engi-
neers infer the presence of reinforcements in build-
ings based on load-bearing behavior, dark matter
can be inferred from its effects on gravity, light, and
wave propagation.
Supporting Analogies: Fish and birds move effort-
lessly through their respective mediums, despite
the invisibility of the forces that support them.
Similarly, dark matter-liquid and particles form an
unseen but functional framework that governs cos-
mic behavior.

Proposed Validation Techniques

To validate the hypothesis, indirect methods and
novel experiments can be employed:
1-Simulations:
Develop computational models to test the behavior
of a superfluid dark matter-liquid and its interac-
tion with spherical particles. Simulate wave propa-
gation and compare results with observed data.
2-Gravitational Lensing Analysis:
Study deviations in lensing patterns to infer the
presence of tunnel-like structures formed by dark
matter-particles[Clowe et al., 2006].
3-Laboratory Experiments:
Explore superfluid-like behavior in controlled envi-
ronments, using analog materials such as ultracold
atomic gases, to draw parallels with the hypothe-
sized properties of dark matter-liquid.
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Challenges and Opportunities

The primary challenge in validating this hypothesis
lies in the indirect nature of the evidence. However,
the opportunities for advancing dark matter re-
search through innovative approaches are immense.
By combining theoretical modeling, observational
data, and experimental analogies, this hypothesis
offers a new direction for uncovering the elusive na-
ture of dark matter.

4 Results
The proposed model was tested against observa-
tional data. The results indicate that the dual-
component hypothesis aligns with known gravita-
tional anomalies better than alternative models.

5 Discussion
The nature of dark matter has long eluded di-
rect detection, but its pervasive influence on the
universe compels researchers to pursue innova-
tive approaches. This paper’s hypothesis—a dual-
component system comprising dark matter-liquid
and dark matter-particles—offers a novel perspec-
tive on understanding this enigmatic substance. By
interpreting dark matter as an active participant
in cosmic dynamics, the proposed framework aligns
with observational phenomena and opens new av-
enues for theoretical and experimental exploration.

Theoretical Implications

1-Revisiting Cosmic Dynamics:
The proposed superfluid nature of dark matter-
liquid introduces a frictionless medium that en-
hances the stability of galactic systems. This per-
spective supports and complements observations
of galaxy rotation curves, which defy explanations
based solely on visible matter. The tunnel-like net-
work formed by dark matter-particles provides a
natural mechanism for wave propagation, bridging
the gap between macroscopic and quantum-scale
phenomena.
2-Expanding Gravitational Theory:
While current gravitational theories, such as Ein-
stein’s General Relativity(Einstein, 1915), explain
much of the universe’s behavior, they rely on the
existence of dark matter to address certain discrep-
ancies. The proposed framework suggests that dark
matter’s superfluid nature and particle interactions
could integrate seamlessly with gravitational mod-
els, enhancing their predictive power.

3-Connecting Quantum and Cosmological
Scales:
The dual-component model positions dark matter
as a medium that connects quantum behaviors (e.g.,
wave-particle duality) with large-scale cosmic phe-
nomena (e.g., gravitational lensing). This offers a
unifying concept that could bridge these seemingly
disparate domains.

Observational Implications
1- Gravitational Lensing and Light Behavior:
The hypothesis provides a plausible explanation for
how dark matter influences light through gravita-
tional lensing. The tunnel system, created by spher-
ical particles, may act as a dynamic guide for light
waves, amplifying or bending them in observable
patterns.
2- Cosmic Microwave Background (CMB)
Uniformity:
The superfluid component’s frictionless environ-
ment could account for the uniformity and coher-
ence of the CMB radiation, as it minimizes distor-
tions over vast cosmic distances.
3- Wave Propagation Across Space:
The observed efficiency of wave propagation, such
as radio waves traveling through interstellar space,
aligns with the proposed model. Dark matter’s tun-
nel network could provide channels that preserve
wave integrity and reduce interference.

Figure 8: Wave-like motion within the tunnel sys-
tem formed by spherical particles and dark matter-
liquid. This figure represents the proposed role of
dark matter in guiding and preserving wave coher-
ence across vast distances.

Experimental and Methodological Opportu-
nities
1. Simulations of Superfluid Dynamics:
Computational models of superfluid dark matter
could provide insights into its behavior, particularly
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in relation to wave propagation and particle inter-
actions. These simulations could be compared with
observational data to validate the hypothesis.
2. Analog Experiments:
Laboratory studies of superfluid helium or Bose-
Einstein condensates ? offer valuable analogs for
understanding dark matter-liquid. Experiments
could focus on wave behavior and tunnel formation
within these substances to infer properties of the
proposed dark matter framework.
3. Observational Campaigns:
Detailed studies of gravitational lensing patterns
and wave propagation anomalies could reveal in-
direct evidence of the hypothesized tunnel system.
Future telescopes, such as the James Webb Space
Telescope, may provide critical data.

Challenges and Limitations
1. Indirect Nature of Evidence:
The lack of direct detection remains a significant
obstacle. This underscores the need for indirect in-
ference methods, such as analyzing gravitational ef-
fects or wave behaviors.
2. Complexity of Validation:
Testing the dual-component model requires inte-
grating data from multiple disciplines, including as-
trophysics, quantum mechanics, and fluid dynam-
ics. Coordinating these efforts poses logistical and
technical challenges.

Future Directions
The dual-component hypothesis of dark matter
opens new pathways for research:
1. Theoretical Development:
Refining the mathematical models of superfluid
dark matter and its interaction with particles.
2. Experimental Advances:
Designing innovative detection methods that lever-
age the proposed properties of dark matter, such as
its influence on wave propagation.
3. Collaborative Efforts:
Bridging expertise across physics, astronomy, and
computational modeling to test and expand the
framework.

Closing Thoughts
This hypothesis reimagines dark matter as a dy-
namic and integral component of the universe. By
adopting a detective-like approach, this framework
emphasizes the value of indirect evidence in un-
covering unseen phenomena. The dual-component
model, rooted in both superfluid dynamics and par-
ticle interactions, provides a fresh perspective on

how dark matter shapes the cosmos. While chal-
lenges remain, this approach underscores the im-
portance of innovative thinking in solving one of
science’s greatest mysteries.

6 Conclusion
Dark matter remains one of the most profound mys-
teries in modern science, with its elusive nature
challenging researchers to develop innovative ap-
proaches to its study. This paper has proposed a
novel hypothesis: dark matter is a dual-component
system comprising a superfluid-like medium and
spherical particles. Together, these components
form a dynamic tunnel network that facilitates wave
propagation, reduces cosmic friction, and stabilizes
large-scale cosmic structures. The superfluid nature
of dark matter-liquid provides a frictionless envi-
ronment, enabling the smooth motion of celestial
bodies and the propagation of waves such as light
and radio waves. Spherical dark matter-particles
contribute to the formation of tunnels, creating a
vast cosmic network that supports these phenomena
while enhancing gravitational effects. By bridging
quantum-level interactions with macroscopic cos-
mic behavior, this framework offers a cohesive ex-
planation for diverse observations, including galaxy
rotation curves, gravitational lensing, and the co-
herence of cosmic microwave background radiation.
This hypothesis emphasizes the value of indirect ev-
idence and interdisciplinary thinking in unraveling
dark matter’s role in the universe. Observational
phenomena, supported by theoretical modeling and
analog experiments, provide compelling clues to the
nature of dark matter. Future research should focus
on:
• Developing mathematical models to describe the
interactions between dark matter-liquid and parti-
cles.
• Conducting experiments with superfluid analogs
to explore the properties of the proposed system.
• Leveraging advanced observational tools, such as
next-generation telescopes, to identify indirect sig-
natures of the hypothesized tunnel system.
While direct detection of dark matter remains elu-
sive, this framework demonstrates the power of
creative and interdisciplinary approaches in tack-
ling complex scientific challenges. By adopting a
detective-like methodology, this paper reimagines
dark matter not as an inert, isolated entity but as an
active participant in cosmic dynamics. The search
for dark matter is far from over. By embracing in-
novative methods and building on indirect evidence,
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researchers can continue to unravel the mysteries of
this unseen yet essential component of the universe,

ultimately advancing our understanding of the cos-
mos.
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