Pre-Research Paper For Education and Perspect(2024)

Note:Elaborate of Anamorphic Surface Theory, Fresnel’s
Optical Principles, Brewster’s Angle of Minimum
Reflection, and the Dynamics of Localized Plasmons, Placed
within Ott and Kretschmann in Incomplete Information
Games

Yasuko Kawahata *

Faculty of Sociology, Department of Media Sociology, Rikkyo University, 3-34-1 Nishi-Ikebukuro,Toshima-ku, Tokyo,
171-8501, JAPAN.
ykawahata@rikkyo.ac. jp

Abstract: This research note explores the complex dynamics of fake news propagation within
incomplete information games through an interdisciplinary lens, integrating concepts from optics
and game theory. By drawing analogies from anamorphic surfaces, Fresnel equations, and localized
plasmons, we construct a theoretical framework to understand how fake news resonates and refracts
within various social groups. And explores the complex phenomenon of fake news spread within the
framework of incomplete information games, employing an analogical approach that draws upon the
concepts of anamorphic surfaces and surface plasmon resonance (SPR). By likening the distortion and
perspective-dependent visibility of anamorphic images to the selective perception and reception of
information in social media environments, we delve into the dynamics of misinformation propagation
and its resonance within distinct social groups.The study employs Brewster’s angle to elucidate the
conditions under which fake news is critically accepted or rejected by social groups, while localized
plasmons are used to model the amplification of information within specific subgroups. Additionally,
the paper examines how the Ott and Kretschmann configurations can shed light on the pathways of
fake news dissemination. Through this innovative approach, we aim to provide insights into the
mechanisms of information spread and resonance, contributing to the development of effective
strategies for mitigating the impact of fake news in digital public spheres.
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1. Introduction

In the digital age, the rapid dissemination of information
through social media platforms has significantly altered the
landscape of public discourse, introducing complex dynamics
that challenge traditional understandings of communication
and influence.

Among the phenomena emerging from this new digital
ecosystem, the spread of fake news within incomplete in-
formation games has garnered considerable attention from
scholars across disciplines. This paper seeks to explore this
intricate phenomenon by employing an innovative analogi-
cal approach that draws upon the concepts of anamorphic
surfaces and surface plasmon resonance (SPR), thereby of-
fering a novel perspective on the mechanisms underlying the
propagation of misinformation.
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The concept of incomplete information games, a funda-
mental notion in game theory, provides a rich theoretical
framework for analyzing situations where participants make
decisions based on limited or imperfect information. In the
context of fake news dissemination, these games encapsulate
the strategic interactions between different actors involved in
the creation, sharing, and consumption of information, each
possessing varying degrees of knowledge and intent. The in-
herent uncertainty and strategic manipulation of information
in these games mirror the complexities of the digital infor-
mation environment, where the veracity of content is often
obscured, and the intentions of information providers are not
always transparent.

Anamorphic surfaces, originating from the realm offer a
compelling metaphor for understanding the distorted percep-
tion of information in the digital age. Anamorphosis refers to
a distorted projection or perspective that requires the viewer
to occupy a specific vantage point to reconstitute the intended
image. This concept aptly characterizes the way in which
information, particularly fake news, may be perceived differ-
ently by various segments of the population, contingent upon
their perspectives, biases, and the contexts within which they
encounter the information. Just as an anamorphic image re-
veals its true form only from a particular angle, so too may
the underlying truth of a piece of information emerge only
when viewed through the appropriate critical lens.

Surface plasmon resonance (SPR), a physical phe-
nomenon exploited in various scientific applications for its
sensitivity to changes in the refractive index near the surface
of a conductor, provides a powerful analogy for the resonance
of information within social networks. In SPR, incident light
couples with surface plasmons at a specific angle, leading to a
measurable resonance condition that is highly sensitive to sur-
face conditions. This phenomenon can be likened to the way
in which certain information resonates within social groups,
amplified by the echo chamber effect, where the receptivity
of the audience plays a crucial role in the propagation of
the information. The specific conditions under which infor-
mation resonates, akin to the resonance conditions in SPR,
highlight the importance of context, medium, and audience
in the spread of fake news.

By synthesizing these concepts, this paper aims to shed
light on the multifaceted nature of fake news dissemination
in incomplete information games. The analogical application
of anamorphic surfaces and SPR principles provides a novel
framework for examining how misinformation resonates and
proliferates within diverse social groups, influenced by the
perspectives and digital literacy of individuals. This approach
not only enhances our understanding of the dynamics of fake
news spread but also underscores the critical role of perspec-
tive in mediating the reception and spread of information in
the digital age.

The foundation of our approach lies in the application of
anamorphic surfaces and Fresnel’s optical equations, which
provide insights into how information can be distorted or
transformed as it traverses different media. Anamorphic sur-
faces, known for their ability to create distorted images that
only become coherent from specific viewpoints, serve as a
metaphor for the contextual dependency of information per-
ception and interpretation. Similarly, Fresnel’s equations,
which describe the behavior of light at the interface between
two media with differing refractive indices, offer a parallel to
the selective acceptance and rejection of information based
on the alignment between the presented information and the
recipient’s pre-existing beliefs and biases.

A critical component of our analysis is the application
of Brewster’s angle, a concept from Fresnel’s equations that
denotes the angle of incidence at which light with a particu-
lar polarization is perfectly transmitted through a transparent
dielectric, with no reflection. In the realm of information
dissemination, this phenomenon can be likened to the condi-
tions under which misinformation is seamlessly absorbed by
a target audience without critical scrutiny, facilitated by the
congruence between the misinformation and the audience’s
predispositions.

Further enriching our framework is the concept of lo-
calized plasmons, collective oscillations of free electrons in
metallic nanoparticles that can be excited by electromagnetic
waves, leading to resonant phenomena. In the context of in-
formation spread, localized plasmonic resonance symbolizes
the amplification of misinformation within specific subgroups
or echo chambers, where the resonance between the misin-
formation and the group’s ideological orientation leads to
enhanced propagation.

To encapsulate the pathways through which misinforma-
tion permeates social groups, we incorporate the Ott and
Kretschmann configurations from plasmonics, which de-
scribe different methods of exciting surface plasmons. These
configurations metaphorically represent alternative strategies
for misinformation dissemination, highlighting how the struc-
tural properties of social networks and media platforms can
influence the spread and resonance of false information.

Integrating these optical and plasmonic principles within
the strategic framework of incomplete information games al-
lows us to model the dissemination of misinformation as a se-
ries of strategic interactions among individuals with varying
degrees of information and incentives. This interdisciplinary
fusion not only facilitates a deeper understanding of the com-
plex interplay between information transmission, reception,
and resonance but also offers novel insights into potential
countermeasures to mitigate the impact of misinformation.

In summary, by drawing parallels between the propaga-
tion of light and misinformation, this study aims to shed light
on the intricate processes through which fake news infiltrates



and resonates within society. Through this lens, we endeavor
to contribute to the ongoing discourse on information in-
tegrity, offering a unique perspective on the challenges and
opportunities presented by the digital information ecosystem.

2. Discussion:Poses significant risks to
digital health

Building upon the foundational concepts introduced, this re-
search further explores the intersection of Anamorphic Sur-
faces, Surface Plasmon Resonance (SPR), and Incomplete In-
formation Games, specifically within the context of fake news
and its implications for digital health. The rampant spread of
misinformation online not only distorts public discourse but
also poses significant risks to digital health, understood here
as the well-being of individuals and communities in digital
environments.

2.1 Anamorphic Surfaces and Perception of
Fake News

The analogy of anamorphic surfaces helps elucidate the dis-
torted perception of fake news, akin to the distorted images
that only reveal their true form from specific perspectives. In
the digital realm, individuals’ perspectives are shaped by a
multitude of factors including personal beliefs, prior expe-
riences, and the influence of their social networks. These
perspectives, in turn, determine how information is perceived
and interpreted. Anamorphic surfaces serve as a metaphor
for the distorted information landscape where fake news can
be perceived as truth from certain vantage points, particu-
larly when it resonates with individuals’ pre-existing biases
or beliefs. This distorted perception complicates efforts to
combat misinformation, as attempts to ’correct’ these per-
spectives must contend with deeply ingrained beliefs and the
echo chamber effect, where individuals are predominantly
exposed to information that reinforces their existing world-
views.

2.2 SPR and Resonance of Misinformation

Applying the concept of SPR to the study of fake news dissem-
ination offers insights into how certain information resonates
within specific social groups, akin to how light resonates
at particular frequencies when it couples with surface plas-
mons. In the context of fake news, the ‘resonance’ can be
understood as the viral spread of misinformation that occurs
when it aligns with the collective biases or sentiments of a
group, amplified by social media algorithms that facilitate the
formation of echo chambers. The ’surface’ in this analogy
represents the interface of interaction, such as social media
platforms, where information encounters the *plasmons’ or
individuals and communities ready to absorb and propagate
it. The conditions for resonance, therefore, depend on a

complex interplay of the information’s content, the medium
through which it is disseminated, and the receptiveness of the
audience.

2.3 Incomplete Information Games and Strate-
gic Dissemination

The framework of Incomplete Information Games provides
a structured approach to understanding the strategic dissem-
ination of fake news. Actors in these games, whether they
are originators of misinformation, platforms that distribute
it, or individuals who consume and share it, operate under
conditions of incomplete information. Each actor makes de-
cisions based on limited knowledge about the veracity of the
information and the intentions of other actors. This strate-
gic interaction underpins the spread of fake news, where the
originators may intentionally exploit cognitive biases and the
platforms may inadvertently facilitate its spread through al-
gorithms optimized for engagement rather than truthfulness.

2.4 Implications for Digital Health

The spread of fake news poses significant challenges to digital
health, affecting individuals’ mental well-being, shaping pub-
lic opinion on health-related issues, and influencing behaviors
in ways that can have real-world consequences. Understand-
ing the mechanisms through which fake news spreads, and
the reasons it resonates with certain audiences, is crucial
for developing effective interventions. Strategies may in-
clude enhancing digital literacy, fostering critical thinking,
and designing algorithms that prioritize the dissemination of
accurate information.

By drawing on the analogies of Anamorphic Surfaces and
SPR, and applying the framework of Incomplete Information
Games, this research offers a multidimensional perspective
on the spread of fake news and its implications for digital
health. The interplay of distorted perception, resonance of
misinformation, and strategic dissemination within the digi-
tal ecosystem underscores the complexity of combating fake
news. Addressing these challenges requires a concerted effort
thatincludes educational initiatives to improve digital literacy,
technological solutions to reduce the spread of misinforma-
tion, and policy interventions to hold platforms accountable
for the content they disseminate.

3. Discussion: Application of Surface
Plasmon Resonance (SPR) in
Understanding the Role of Third
Mover in Fake News Dissemination

To understand the role of the third mover, i.e., the ultimate
receiver of information, in the incomplete information game
of fake news dissemination, an approach metaphorically ap-
plying the concept of Surface Plasmon Resonance (SPR) pro-



vides an innovative perspective to explore the mechanisms of
information reception and dissemination. In this section, we
will elaborate on how the physical principles of SPR can be
applied metaphorically to the actions of the third mover and
the receptivity of information.

3.1 Basic Principles of Surface Plasmon Reso-
nance (SPR)

SPR is a phenomenon where when light is incident at a spe-
cific angle on a metal surface, resonance occurs between the
free electrons within the metal and the light, leading to an
increase in light absorption at specific wavelengths. This res-
onance condition depends on the dielectric constant of the
metal, the wavelength of light, and the angle of incidence.
When resonance occurs, surface plasmon waves are excited,
enhancing the electric field near the metal surface.

3.2 Metaphorical Application of SPR

When applying this physical phenomenon to the context of
fake news, the resonance of light on a metal surface sym-
bolizes how specific information is accepted and resonates
within a social group. The third mover, i.e., the ultimate re-
ceiver of information, plays a crucial role in this resonance
process.

Dielectric Constant of Metal (&,,): Equivalent to the
characteristics and reliability of the information source,
determining how easily information "resonates".

Wavelength of Light (1): Represents the content and
nature of the information, indicating how much certain
topics or messages resonate with the receivers.

Angle of Incidence: Symbolizes the "perspective” or
context in which information is presented to the re-
ceivers, influencing the possibility of information ac-
ceptance and dissemination.

3.3 Resonance of Information and Receptivity

Whether the third mover accepts information and further dis-
seminates it greatly depends on how these elements combine.
For information to "resonate," the reliability of the informa-
tion source (dielectric constant of metal), the relevance and
appeal of the information (wavelength of light), and the pre-
sented context or perspective (angle of incidence) must align
with the expectations and belief systems of the receivers.

Amplification of Information: The enhancement of
the electric field in SPR represents the process where
information is accepted and disseminated within a social
group. When information resonates, its influence and
speed of dissemination may increase.

Role of Receivers: Third movers play the role of the
"platform" determining whether information resonates.
Their perceptions, expectations, and responsiveness in-
fluence the receptivity of information.

By metaphorically applying the concept of SPR to the
analysis of fake news dissemination, a deeper understanding
of how information is accepted and disseminated in digital en-
vironments can be gained. This approach provides valuable
insights when devising strategies to counter fake news and
contributes to efforts to safeguard digital health. Understand-
ing the conditions for information resonance and presenting
accurate information in appropriate contexts and perspectives
are key to preventing the spread of fake news and maintaining
the integrity of the public digital space.

4. Metaphorical Application of Otto and
Kretschmann Configurations in Fake
News Dissemination Analysis

When metaphorically applying the concepts of Otto and
Kretschmann configurations to the analysis of fake news
dissemination, the Surface Plasmon Resonance (SPR) con-
ditions in these configurations can correspond to situations
where fake news rapidly spreads and amplifies within spe-
cific social groups. Through this metaphorical application,
the aim is to gain a deeper understanding of how fake news
resonates, is accepted, and disseminated within social groups.

4.1 Application of Otto Configuration

In the Otto configuration, light is irradiated through a trans-
parent substrate from the opposite side of the metal film. SPR
in this configuration occurs when light incident at a specific
angle on the metal surface resonates with the free electrons of
the metal, leading to the excitation of surface plasmon waves.

When applying this metaphor to the dissemination of fake
news, the metal film represents the information source (the
disseminator of fake news), the transparent substrate repre-
sents the social group (the receivers of information), and the
light can be interpreted as the content of fake news. Just as
light resonates with the metal film at a specific angle, fake
news may resonate within a social group and rapidly spread
when presented from specific contexts or perspectives. The
"resonance condition" here corresponds to situations or con-
ditions where fake news is readily accepted within a social

group.

4.2 Application of Kretschmann Configuration

In the Kretschmann configuration, the metal film is placed on
top of a transparent substrate, and light is incident from the
side of the substrate. SPR in this configuration occurs when



light efficiently enters the metal film through a prism, causing
resonance.

In the metaphorical application of the Kretschmann con-
figuration, the prism represents the role of media or platforms,
enabling the efficient dissemination of fake news. Here, the
resonance condition refers to the conditions under which fake
news efficiently spreads through specific platforms or media,
with the receptivity of the social group and the characteristics
of the media determining this.

By applying the SPR conditions in Otto and Kretschmann
configurations to the metaphorical analysis of fake news dis-
semination, insights into how fake news is accepted and dis-
seminated within social groups can be obtained. This ap-
proach can be helpful in understanding why fake news res-
onates and spreads under certain conditions, contributing to
the formulation of strategies to counter fake news. Impor-
tantly, the resonance and dissemination of fake news depend
significantly on the characteristics of the information source,
the content presented, and the characteristics of the social
group accepting it.

5. Metaphorical Application of Fresnel’s
Equations and Brewster’s Angle

When considering scenarios of repeated dilemmas in the non-
cooperative game of fake news dissemination, metaphorically
applying the phenomenon where p-polarized light becomes
zero at Brewster’s angle in Fresnel’s equations provides a use-
ful approach to understand specific reaction patterns of social
groups towards fake news. Through this metaphor, insights
into how fake news is either accepted or ignored within a
social group under certain conditions can be obtained.

5.1 Fresnel’s Equations and Brewster’s Angle

Fresnel’s equations describe the behavior of light when it re-
flects or transmits at the boundary of different media. Brew-
ster’s angle refers to the specific angle of incidence where
reflected light completely lacks p-polarization (polarization
with the electric field perpendicular to the incident plane).
This phenomenon indicates maximum transmission of light
under specific conditions, effectively making the light (or in-
formation) completely "transparent” from a certain perspec-
tive.

5.2 Metaphorical Application to Fake News

When applying this optical phenomenon to the context of
fake news dissemination, the disappearance of p-polarized
light at Brewster’s angle symbolizes the condition where fake
news is completely ignored by a specific social group. In
other words, when fake news is presented to a social group,
this phenomenon suggests certain situations where the in-

formation "passes through" without eliciting any significant
response.

Reaction Patterns of Social Groups: The reactions
exhibited by social groups towards fake news depend
on the "angle" from which the information is presented,
i.e., the context or perspective. Metaphorically liken-
ing Brewster’s angle where p-polarized light disappears,
under specific conditions, fake news can be assumed to
be completely ignored by the social group or its impact
minimized.

Transparency of Information: The phenomenon of p-
polarized light disappearing at Brewster’s angle signifies
the conditions under which information "passes through"
to the social group. This implies situations where fake
news presented from certain perspectives or contexts is
not accepted by the social group and has minimal impact.

The metaphorical application of Fresnel’s equations and
Brewster’s angle provides insights into the reaction patterns of
social groups towards fake news. This approach is valuable in
exploring mechanisms where fake news is ignored under cer-
tain conditions and deepening understanding of which con-
texts or perspectives decrease the receptivity of information.
Identifying the conditions under which social groups effec-
tively ignore fake news is an important step in maintaining
the integrity of information in digital environments.

6. Metaphorical Application of Snell’s
Law

When considering scenarios of repeated dilemmas in the non-
cooperative game of fake news dissemination, metaphorically
applying Snell’s law allows for a deeper understanding of how
fake news "refracts" or "transforms" within social groups.
Snell’s law describes the law of refraction when light passes
through the boundary of different media, defining the relation-
ship between the angle of incidence, the angle of refraction,
and the refractive indices of both media.

6.1 Basic Principles of Snell’s Law

Snell’s law is expressed as follows:

ny sin(@;) = ny sin(6,)

where, - n; is the refractive index of the first medium, -
6, is the angle of incidence, - n; is the refractive index of the
second medium, and - 6, is the angle of refraction.

This law allows us to predict how the angle changes when
light enters one medium from another.



6.2 Metaphorical Application to Fake News

When metaphorically applying this optical phenomenon to
the context of fake news dissemination, "light" represents the
information of fake news, and "media" represents the social
group or communication context through which fake news
spreads. The angle of incidence (6;) represents the initial
state or context in which fake news is presented, while the
angle of refraction (6;) represents the transformed state or
interpretation of fake news after it is accepted.

Metaphor of Refractive Index: The refractive indices
(n; and ny) indicate how much each medium "bends"
light. In this metaphor, they symbolize how the struc-
ture, culture, and values of a social group influence the
acceptance and interpretation of fake news. A high re-
fractive index indicates significant transformation of in-
formation, suggesting that the social group is likely to
accept fake news with its own perspective or interpreta-
tion.

Information ''Refraction'': Through Snell’s law, we
can consider how fake news "refracts" and transforms
when entering different social groups or contexts. Un-
derstanding how much the information deviates from its
original intent or content when entering specific groups
or contexts is crucial for analyzing the influence of fake
news and implementing countermeasures.

The metaphorical application of Snell’s law provides in-
sights into how fake news is accepted, interpreted, and dis-
seminated within social groups. Understanding how infor-
mation "refracts" when passing through different "media"
reveals the mechanisms of information receptivity and trans-
formation, aiding in the formulation of strategies to combat
fake news. Predicting how social groups interpret and react
to information through information refraction is key to sup-
pressing the spread of fake news and maintaining the integrity
of information in digital environments.

7. Metaphorical Application of Snell’s
Law and Fresnel Equations

When exploring scenarios of repeated dilemmas in the non-
cooperative game of fake news dissemination, considering
the Brewster angle on Fresnel equations, with Snell’s law
as a premise, provides an effective metaphorical approach
to understanding specific reaction patterns of social groups
towards fake news. In this context, Snell’s law and Fresnel
equations function as optical principles describing the be-
havior of refraction and reflection when information passes
through different media, metaphorically examining how fake
news influences social groups.

7.1 Basic Principles of Snell’s Law and Fresnel
Equations

Snell’s law describes the angle of refraction when light (or
electromagnetic waves in general) crosses the boundary of
media with different refractive indices. Fresnel equations are
used to calculate the reflection and transmission coeflicients
of light at this boundary. The Brewster angle refers to the
phenomenon where the reflected light completely lacks the
p-polarized component when incident light enters the medium
at a specific angle. Under this condition, the reflection of the
p-polarized component disappears, maximizing the transmit-
ted light.

7.2 Reaction Patterns of Social Groups towards
Fake News

When applying this optical principle to the dissemination of
fake news, the disappearance of the p-polarized component
at the Brewster angle symbolizes specific conditions where
social groups accept fake news without "refraction.” In other
words, in specific "angles" or contexts in which information is
presented to social groups, fake news is uncritically accepted
without generating any resonance or resistance.

Refractive Index of Social Groups: The values, beliefs,
and biases of social groups determine the refractive in-
dex, indicating how much information is "refracted” or
"transmitted"” without change. Under the conditions of
the Brewster angle, social groups become "transparent”
to specific fake news, indicating their uncritical accep-
tance.

Angle of Information Presentation: The angle or con-
text in which fake news is presented significantly influ-
ences its acceptance. Metaphorically, fake news pre-
sented from specific contexts or perspectives is easily
accepted by social groups without reflection (critical
scrutiny).

By metaphorically applying Snell’s law and Fresnel equa-
tions, particularly the phenomenon of the Brewster angle, to
the analysis of fake news dissemination, insights into how
fake news is accepted and disseminated within specific social
groups can be obtained. This approach may help understand
the reaction patterns of social groups towards fake news and
formulate strategies to minimize its impact. To encourage
social groups to critically scrutinize and reflect on fake news,
attention must be paid to the context and angle of information
presentation.



8. Detailed Explanation of Applying
Brewster Angle to Understanding
Social Group Reaction Patterns

towards Fake News in the Context of
Iterated Dilemmas

In the context of iterated dilemmas in the non-cooperative
game of fake news dissemination, providing a detailed ex-
planation while using the Brewster angle to contemplate so-
cial group reaction patterns towards fake news offers an ef-
fective metaphorical approach. The Brewster angle is an
optical phenomenon where reflected light completely lacks
the p-polarized component when light enters the boundary
of a medium at a specific angle. Metaphorically applying
this phenomenon to the diffusion of fake news deepens the
understanding of social group information receptivity under
specific conditions.

8.1 Basic Principles of the Brewster Angle

Light entering at the Brewster angle passes through the
medium without being reflected. At this angle, the p-
polarized component of reflected light may completely disap-
pear, leaving only the s-polarized component reflected. This
optical characteristic metaphorically illustrates how informa-
tion appears or disappears to social groups when presented
from specific perspectives or conditions.

8.2 Social Group Reaction towards Fake News

When applying the concept of the Brewster angle to fake news,
it’s conceivable that under specific conditions, fake news may
be either completely accepted (transmitted) or ignored (not
reflected) by social groups. In this metaphorical interpreta-
tion, when fake news is presented from specific "angles," i.e.,
contexts or perspectives, it may be uncritically accepted and
disseminated within the social group.

8.3 Understanding Social Group Reaction Pat-
terns

Uncritical Acceptance: The transmission of light at the
Brewster angle represents situations where fake news
presented from specific perspectives is uncritically ac-
cepted by social groups without raising any concerns.
This is commonly observed when fake news aligns with
the group’s existing beliefs or biases.

Lack of Reaction: The phenomenon of the disappear-
ance of the p-polarized component at the Brewster an-
gle symbolizes a complete lack of reaction from social
groups towards fake news. When information is pre-
sented under specific conditions, the group shows no
response, and the information behaves as if it were "in-
visible."

By metaphorically applying the Brewster angle to the
analysis of fake news dissemination, insights into how the pre-
sentation method or context of information influences social
group receptivity to information can be obtained. This un-
derstanding is useful when devising defense strategies against
fake news and provides a basis for reconsidering methods of
information presentation in information literacy education
and public discourse forums. Understanding social group
reaction patterns towards fake news is a crucial step in main-
taining the integrity of information in the digital age.

9. Exploring Specific Reaction Patterns
of Social Groups towards Fake News
using the Combination of Fresnel’s

Law and Local Plasmons in the
Context of Iterated Dilemmas

In the scenario of iterated dilemmas within the non-
cooperative game of fake news dissemination, contemplating
specific reaction patterns of social groups towards fake news
using Fresnel’s law and local plasmons provides insights into
understanding the complex dynamics of information propa-
gation and reception. This approach constructs a theoretical
framework for how fake news influences and spreads within
social groups.

9.1 Fresnel’s Law and Fake News

Fresnel’s law describes the behavior of light when it reflects
or transmits at the interface of different media. This law quan-
tifies how much light (information) is reflected (rejected) or
transmitted (accepted) when it enters a social group (medium)
at specific angles (contexts or perspectives). In the context of
fake news, Fresnel’s law is metaphorically applied to model
the receptivity and resistance when information is presented
to social groups.

9.2 Local Plasmons and Resonance of Informa-
tion

Local plasmons are collective oscillations of electrons in con-
ductive materials such as metal nanoparticles, which resonate
with external electromagnetic waves under specific condi-
tions. This resonance phenomenon can metaphorically apply
to the process where information "resonates" with specific
themes or ideas within a social group, resulting in amplified
dissemination. When fake news resonates with the existing
beliefs or opinions of a social group, it rapidly spreads, po-
tentially amplifying its impact.

9.3 Reaction Patterns of Social Groups towards
Fake News

By combining Fresnel’s law and the concept of local plas-
mons, a theoretical framework can be constructed for the



conditions under which fake news is accepted by specific
social groups and how information spreads. The "angle" at
which fake news is presented to social groups, i.e., the context
or perspective, determines how it is received or rejected. Ad-
ditionally, the conditions under which information resonates
within the group, aligning with existing beliefs or values,
affect the speed and extent of information dissemination.

The metaphorical application of Fresnel’s law and local
plasmons provides a useful framework for understanding how
fake news propagates and is accepted within social groups.
This enables the identification of factors that promote or in-
hibit the dissemination of fake news and deepens insights into
how social groups process and react to information. This un-
derstanding is crucial for devising effective strategies against
fake news and enhancing the information literacy of social
groups.

10. Exploring Reaction Patterns of
Social Groups towards Fake News
using Brewster’s Angle and Local

Plasmons

In the context of the iterated dilemma within the non-
cooperative game of fake news dissemination, considering
reaction patterns of social groups towards fake news using
Brewster’s angle and local plasmons provides deep insights
into how information is accepted, resonates, and spreads.
Here, we provide a detailed explanation of applying the dis-
appearance of reflection at Brewster’s angle and local plasmon
resonance to the context of fake news diffusion.

10.1 Brewster’s Angle and Fake News

Brewster’s angle refers to the phenomenon where the p-
polarized component of light is zero when light enters a
medium at a specific angle. Metaphorically applying this
optical phenomenon to the diffusion of fake news suggests
situations where fake news is completely "transmitted" by
social groups when presented from specific contexts or per-
spectives, without being reflected (subjected to critical exam-
ination). In other words, when fake news is presented at an
angle that perfectly aligns with the existing beliefs or biases
of a social group, it may be accepted without critical scrutiny.

10.2 Local Plasmons and Information Reso-
nance
Local plasmons are collective oscillations of electrons in-
duced by external electromagnetic waves in conductive ma-
terials such as metal nanoparticles. When this phenomenon
reaches resonance conditions, strong absorption and scatter-
ing occur. In the context of information, considering local
plasmon resonance, fake news can evoke strong reactions

within specific segments or subgroups of a social group, am-
plifying its dissemination. This resonance occurs when the
information strongly resonates with specific values, emotions,
or expectations within the group.

10.3 Integration of Brewster’s Angle and Local
Plasmons

Combining the transparency of light at Brewster’s angle and
local plasmon resonance allows the construction of a theo-
retical framework for understanding how fake news rapidly
spreads and influences within social groups after being ac-
cepted in specific contexts. When fake news is presented at a
specific "Brewster’s angle," it is uncritically accepted by the
social group, followed by the occurrence of "local plasmon
resonance,” where the information resonates within specific
segments of the group, amplifying its dissemination.

The integration of Brewster’s angle and local plasmon
resonance provides a comprehensive understanding of how
fake news is accepted and disseminated within social groups.
This approach offers valuable insights for predicting social
groups’ reactions to fake news and devising strategies to man-
age information dissemination effectively. Understanding the
importance of the context in which information is presented
and the conditions under which information resonates within
the group is essential for implementing effective measures
against fake news.

11. Analyzing Specific Reaction Patterns
of Social Groups towards Fake News
using Snell’s Law, Brewster’s Angle,

and Local Plasmon Resonance

In the context of the iterated dilemma within the non-
cooperative game of fake news dissemination, an approach
that considers Brewster’s angle based on Snell’s law, the Fres-
nel equations, and local plasmon resonance provides insights
into the theoretical understanding of the mechanisms of in-
formation acceptance and diffusion.

11.1 Snell’s Law and Brewster’s Angle

Snell’s law defines the relationship between angles when light
refracts at the boundary of different media. Brewster’s angle
refers to the specific angle of incidence where the reflected
light completely lacks the p-polarized component, allowing
light (information) to be maximally transmitted through the
medium (social group).

11.2 Fresnel Equations and Information Trans-
mission

The Fresnel equations describe the behavior of light reflect-
ing or transmitting at the boundary of different media. The



Fresnel equations at Brewster’s angle indicate how informa-
tion is accepted (transmitted) or rejected (reflected) by the
social group under specific conditions.

11.3 Local Plasmon Resonance and Information
Amplification

Local plasmon resonance is a phenomenon where collective
oscillations of electrons induced by external electromagnetic
waves resonate in conductive materials like metal nanopar-
ticles. This resonance leads to localized amplification of
electromagnetic waves (information). When applied in the
context of fake news, it suggests situations where information
resonates strongly within specific subgroups or communities,
leading to rapid dissemination.

11.4 Reaction Patterns of Social Groups towards
Fake News

Transmission at Brewster’s Angle: Information trans-
mission at Brewster’s angle indicates situations where
fake news is accepted by social groups without critical
examination when presented from specific contexts or
perspectives. This phenomenon occurs when the infor-
mation aligns perfectly with the group’s existing beliefs
or values.

Amplification via Local Plasmon Resonance: When
information resonates within specific subgroups or com-
munities, the dissemination of fake news may be locally
amplified. This resonance occurs when the information
strongly aligns with specific emotions or expectations
within the group.

By integrating Snell’s law, Brewster’s angle concept from
the Fresnel equations, and local plasmon resonance into the
analysis of fake news dissemination, a theoretical framework
is provided for understanding how fake news is accepted and
disseminated within social groups. This approach offers in-
sights for predicting group reactions to fake news and devising
strategies to manage information dissemination effectively.
Considering the manner of information presentation and the
social context of the audience is crucial for mitigating the
impact of fake news and ensuring information integrity.

12. Analyzing Fake News Dissemination

with Snell’s Law and Local Plasmon
Resonance

In the scenario of the iterated dilemma within the non-
cooperative game of fake news dissemination, considering
local plasmon resonance based on Snell’s law provides an ef-
fective approach to deepen the understanding of information
propagation and resonance within social groups. Snell’s law
describes the refraction of light and local plasmon resonance

refers to the resonance phenomenon of electrons occurring
on conductive surfaces such as metal nanoparticles. By com-
bining these two concepts, insights can be gained into how
fake news spreads within a social group and exerts strong
influence under specific conditions.

12.1 Snell’s Law and Light Refraction

Snell’s law describes the phenomenon of refraction when
light enters one medium from another. This law defines
the relationship between the angle of incidence, the angle of
refraction, and the refractive indices of both media. Snell’s
law is represented by the equation:

ny sin(61) = ny sin(6,)

where n; and n, are the refractive indices of the first and
second media, and 6 and 6, are the angles of incidence and
refraction, respectively.

12.2 Local Plasmon Resonance and Information
Resonance

Local plasmon resonance is a phenomenon where external
electromagnetic waves excite collective oscillations of elec-
trons on conductive surfaces, leading to resonance under spe-
cific conditions. This resonance allows for the creation of
strong electromagnetic fields (influence) locally when elec-
tromagnetic waves (information) interact with nanoparticles
(specific subgroups or opinion leaders within a social group).

12.3 Fake News Propagation and Local Plasmon
Resonance

Considering fake news propagation within a social group from
the perspectives of Snell’s law and local plasmon resonance
provides the following insights:

Refraction of Information: Applying Snell’s law to
information propagation helps understand the "refrac-
tion" of fake news as it spreads to different social groups
or subgroups, resulting in changes in interpretation or
acceptance. The angle of incidence when information
reaches a specific group affects how it is received and
interpreted.

Resonance and Amplification of Information: Apply-
ing local plasmon resonance to the context of informa-
tion reveals how fake news strongly resonates with spe-
cific subgroups or opinion leaders within a social group
under certain conditions, leading to amplified dissemi-
nation. This resonance is particularly strong when the
information aligns with the group’s existing beliefs or
emotions.

By combining Snell’s law and the concept of local plas-
mon resonance, a theoretical framework can be constructed



to understand how information spreads within a social group
and exerts strong influence under specific conditions. This
approach provides insights into understanding social group
reactions to fake news and devising strategies to manage its
dissemination effectively. Understanding how information
refracts within a social group and under what conditions it
resonates and amplifies is essential for mitigating the impact
of fake news and maintaining information integrity.

13. Local Plasmon Based on Snell’s Law
in the Context of Fake News
Diffusion

In the context of the repeated dilemma within the non-
cooperative game of fake news diffusion, introducing the
concept of local plasmon based on Snell’s law provides a
unique approach to deepen the understanding of information
propagation and acceptance. However, this approach comes
with both merits and demerits.

*Merits

(1) Understanding Complex Propagation Mechanisms:
The concept of local plasmon provides insights into how
fake news resonates and amplifies within specific com-
munities or subgroups, aiding in understanding how in-
formation interacts with existing beliefs or biases within
a group.

(2) Guidelines for Strategic Interventions: Considering
Snell’s law and local plasmon allows exploration of
strategic interventions to suppress or block the diffusion
of fake news. Identifying specific resonance conditions
enables effective measures to minimize the impact of
fake news.

(3) Emphasis on Context-Dependent Information Re-
ception: Utilizing Snell’s law deepens the understand-
ing of how information refracts or changes within a so-
cial group. This highlights the importance of context in
information acceptance, emphasizing the significance of
context in combating fake news.

Demerits

(1) Excessive Simplification: Using optical concepts as
metaphors for information propagation risks oversimpli-
fying complex social dynamics. Human behavior and
decision-making processes are far more intricate than
the propagation of light, making it challenging to fit all
factors into optical models.

(2) Limitations of Practicality: Theoretical frameworks
based on local plasmon or Snell’s law may be difficult
to directly apply in formulating practical strategies for

combating fake news. While this approach provides in-
sights for understanding phenomena, additional analysis
is required to derive specific intervention strategies.

(3) Requirement of Specialized Knowledge: Applying
concepts from optics or plasmonics to analyze informa-
tion propagation requires a deep understanding of these
fields. This approach may be inaccessible to researchers
and practitioners with diverse backgrounds, potentially
limiting its dissemination.

Introducing the concept of local plasmon based on Snell’s
law into the analysis of fake news diffusion provides a new
perspective for understanding the complex mechanisms of
information propagation. However, its application comes
with certain limitations and requires caution. While this
approach can deepen insights into context-dependent infor-
mation reception and resonance mechanisms, integrating it
with a socio-scientific perspective is necessary for formulat-
ing practical intervention strategies.

14. Application of Snell’s Law and Local
Plasmon Concept in Fake News
Diffusion Analysis

When applying Snell’s law and the concept of local plasmon
to the analysis of fake news diffusion, it relies on analogies
between the domains of physics and information science. In-
stead of directly applying mathematical equations, these con-
cepts are interpreted metaphorically to provide a framework
for understanding the behavior of fake news in the context of
non-cooperative games.

14.1 Snell’s Law

Snell’s law describes the phenomenon of light refraction at
the boundary between different media. The equation is as
follows:

ny sin(6;) = ny sin(6,)

Here, n; and n; are the refractive indices of the first and
second media respectively, and 6; and 8, represent the angles
of incidence and refraction.

When metaphorically applying this law to information
propagation, different "media" represent different social
groups or communities, and the "refraction” of light sym-
bolizes how information is interpreted and changed between
different groups.

14.2 Local Plasmon

Local plasmon is a phenomenon where collective oscillations
of electrons resonate with external electromagnetic waves
in conductive materials such as metal nanoparticles. The
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Fig. 2: Snell’s Law Simulation: Refraction Angle vs. Inci-
dent Angle

conditions for local plasmon resonance are represented as
follows:

€m(w) = —€4

Here, €,,,(w) is the dielectric function of the metal at fre-
quency w, and €4 is the dielectric function of the surrounding
medium.

In the context of information propagation, local plasmon
resonance symbolizes the phenomenon where fake news res-
onates with specific social groups or opinion leaders, am-
plifying the diffusion of information. It is metaphorically
used to represent the conditions where information strongly
resonates with the emotions or beliefs of a group.

When applying Snell’s law and the concept of local plas-
mon to the analysis of fake news diffusion, it deepens the
understanding of how information propagates, resonates, and
changes between social groups by utilizing the analogies pro-
vided by these physical phenomena. This approach may offer
new insights into the influence and diffusion mechanisms of
fake news, but its application is limited to metaphorical in-
terpretations and may not be suitable for direct mathematical
modeling.

The graph above simulates the refraction of light based
on Snell’s law. Here, the refractive index n; of the first
medium is set to 1.0 (such as air), and the refractive index
ny of the second medium is set to 1.5 (such as glass). The
graph shows the relationship between the angle of incidence
(ranging from O degrees to 90 degrees) and the angle of
refraction, visualizing how the angle of refraction increases as
the angle of incidence increases. Through this simulation, we
can gain a metaphorical understanding of the "refraction" of
information between different social groups or communities,
i.e., how information is interpreted and changed.

The equations and simulations related to local plasmons
describe the behavior of metal nanoparticles in the field of
physics and are difficult to directly apply to the context of in-

SPR Conditions for Anamorphic Surfaces

—— Otto Configuration
12 Kretschmann Configuration

SPR Angle (Theta_SPR)

o 2 4 6 8 10
Source Inductance (em)

Fig. 3: SPR Conditions for Anamorphic Surfaces

formation propagation. However, by interpreting this concept
metaphorically, we can gain insights into the phenomenon
where information "resonates" with specific social groups or
opinion leaders, resulting in the amplification of information
diffusion.

This graph depicts a physical phenomenon known as
Surface Plasmon Resonance (SPR), but attempts to apply
it metaphorically to a sociological context. It interprets the
perspectives of social groups regarding the diffusion and res-
onance of fake news using parameters of SPR.

Ospr is interpreted as the angle of the "perspective" at
which fake news resonates most effectively within a social
group and spreads. €, represents the inducement or influ-
ence of the information source, indicating the magnitude of
influence of media or individuals propagating fake news. A
refers to the spread and relevance of fake news, indicating how
much it concerns or interests people. d represents the depth
or penetration of information within a social group, indicating
how much fake news permeates that group. €, signifies the
receptivity or responsiveness of the social group, indicating
the sensitivity or susceptibility of the group’s reaction to fake
news.

This graph show two different SPR experimental config-
urations: Otto configuration and Kretschmann configuration.
Each configuration represents different conditions for infor-
mation resonance. The Otto configuration exhibits a sud-
den spike, indicating a situation where fake news resonates
sharply and spreads rapidly under specific conditions. On
the other hand, the Kretschmann configuration shows a more
gradual increase, representing the gradual expansion of the
influence of fake news.

The term "distortion" here may also refer to how fake news
is perceived and understood within a social group. Despite
being misinformation, fake news may be accepted as truth
and spread under certain perspectives or conditions. This
metaphor provides a framework for understanding how social
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groups process information and how it resonates.

Interpreting metaphorically and associating each param-
eter with the behavior of social groups from the perspective
of fake news is required. The image displays two curves rep-
resenting the Otto configuration and the Kretschmann con-
figuration, each representing the conditions for information
resonance from different "perspectives." Below is the inter-
pretation of each parameter in the context of fake news:

Ospr (SPR angle) represents the angle of the "perspec-
tive" at which fake news resonates most effectively within a
social group and spreads. The change in angle on the graph
indicates how the susceptibility to fake news varies depending
on the conditions.

€, (inducement of the information source) indicates the
influence or persuasiveness of the information source, rep-
resenting how trusted or influential the origin of fake news
is.

A (spread of fake news) indicates how relevant and in-
triguing the content of fake news is. This is also related to
the potential widespread acceptance of fake news.

d (depth of the social group) indicates how much fake
news penetrates a social group and how familiar the group is
with that information.

€4 (receptivity of the social group) indicates the respon-
siveness of the social group to fake news, representing how
quickly or emotionally they react.

This metaphorical interpretation provides a framework
for considering how fake news spreads within a social group
under certain conditions and how it is perceived. The curves
in the graph visually demonstrate how the resonance and dif-
fusion of fake news change as these conditions vary. The
difference between the curves of the Otto configuration and
the Kretschmann configuration can be interpreted as compar-
ing the spread of fake news in different types of social groups
or situations.

We have simulated and visualized the relationship be-
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tween Brewster’s angle and the metaphorical parameter rep-
resenting group sensitivity (equivalent to the refractive index
ny). The graph shows how Brewster’s angle varies as the
sensitivity of the group to fake news increases. This can be
interpreted as a measure of how susceptible a group is to the
"adsorption" of fake news. The angle increases with higher
sensitivity, which metaphorically could mean that groups
with higher sensitivity are reached by fake news at a more
specific angle or under more specific conditions.

The graph above simulates the refraction of light based
on Snell’s law. Here, the refractive index n; of the first
medium is set to 1.0 (such as air), and the refractive index
ny of the second medium is set to 1.5 (such as glass). The
graph shows the relationship between the angle of incidence
(ranging from O degrees to 90 degrees) and the angle of
refraction, visualizing how the angle of refraction increases as
the angle of incidence increases. Through this simulation, we
can gain a metaphorical understanding of the "refraction" of
information between different social groups or communities,
i.e., how information is interpreted and changed.

The equations and simulations related to local plasmons
describe the behavior of metal nanoparticles in the field of
physics and are difficult to directly apply to the context of in-
formation propagation. However, by interpreting this concept
metaphorically, we can gain insights into the phenomenon
where information "resonates" with specific social groups or
opinion leaders, resulting in the amplification of information
diffusion.

Metaphorically interpreting the mechanisms of fake news
diffusion can provide a conceptual framework for understand-
ing, albeit different from directly applying physical laws.
Mathematical expressions can be used to provide a concep-
tual framework for understanding the mechanism of fake news
diffusion.



15. Otto and Kretschmann
Configurations

When considering the diffusion of fake news within the frame-
work of imperfect information games, experimental tech-
niques such as Otto and Kretschmann configurations are
known for exciting Surface Plasmon Resonance (SPR) phe-
nomena. By metaphorically applying these configurations
in the context of fake news diffusion, insights into how fake
news spreads and dramatically amplifies under specific social
conditions can be gained.

The Otto configuration involves illuminating light from
the opposite side of a metal film. On the other hand, the
Kretschmann configuration involves illuminating light onto a
metal film using a prism to excite surface plasmons. Both
configurations effectively induce surface plasmon resonance
by illuminating light at specific angles (resonance angles),
leading to amplification of the electromagnetic field on the
metal film.

When applying this physical phenomenon to the diffusion
of fake news, the Otto and Kretschmann configurations can
be interpreted as metaphors demonstrating how fake news
spreads and amplifies within social networks.

Otto Configuration, Represents the introduction of fake
news from external sources into a social group, where it be-
gins to resonate within that group. This metaphor captures
the process of deliberate injection of fake news into society
by external influencers (e.g., foreign information agencies),
which rapidly spreads within specific groups.

Kretschmann Configuration, Represents the emergence
of fake news from within a social group and its effective
resonance and diffusion driven by internal dynamics. In this
case, individuals or media within the social group generate
fake news, and its resonance is reinforced through the social
network.

By metaphorically applying the Otto and Kretschmann
configurations to the diffusion of fake news, insights into
how fake news is amplified under specific conditions can be
gained. However, this metaphor has its limitations and can-
not fully capture the complexities of actual social processes.
Since the diffusion of fake news is deeply influenced by so-
cial, psychological, and cultural factors, a comprehensive
approach considering these factors is necessary.

The mathematical modeling of the relationship between
the diffusion of fake news and surface plasmon resonance
(SPR) is more of a metaphorical application rather than a
direct interpretation of physical phenomena. Therefore, it is
challenging to show a direct correspondence through equa-
tions or computational processes, but it is possible to propose
a theoretical framework using metaphorical concepts.

16. Modeling the Diffusion of Fake News

Let’s consider modeling the diffusion process of fake news
using nonlinear partial differential equations. In this model,
we consider a state variable S(x,?) representing the infor-
mation density of fake news and describe its variation with
respect to time ¢ and space x as follows:

2
2—5 +a'SZ—i =BZT§ + F(S,x,1)
where: @ is the coefficient representing the self-
enhancement effect of information, 3 is the coefficient repre-
senting the diffusion rate of information, F(S,x,?) is a term
modeling the amplification effect of fake news under certain

conditions.

17. Consideration of Soliton Solutions,
Modeling Plasmon Resonance
Conditions

The plasmon resonance conditions in the diffusion of fake
news can be modeled through the term F (S, x, ). This term
could take the following form to represent the phenomenon
where fake news resonates within a specific social group and
rapidly spreads:

F(S,x,t) = kS"

where: - « is the coefficient representing the strength of
resonance amplification, - n is the exponent representing the
degree of nonlinear amplification.

‘We assume that the diffusion process of fake news forms
stable waveforms (solitons) under certain conditions. The
ansatz for the soliton solution is as follows:

S(x,1) = Asech?(B(x — Ct))

where: - A is the amplitude of the soliton, - B is the coeffi-
cient adjusting the width of the soliton, - C is the propagation
speed of the soliton.

We substitute the ansatz for the soliton solution into the
nonlinear partial differential equation and organize each term
to derive the conditions for the soliton solution. In this pro-
cess, we need to compute the time and spatial differentials
and substitute them into the equation for organization. From
the resulting conditions, we consider the possibility of fake
news diffusion being amplified by plasmon resonance under
certain conditions and propagate as stable solitons.

This model provides a theoretical framework for under-
standing the relationship between the diffusion of fake news
and plasmon resonance, and does not directly explain actual
social phenomena. Furthermore, to validate the applicability
and effectiveness of this model, comparison with actual data
and verification through numerical simulations are necessary.



18. Definition of Brewster Angle

Brewster microscopy is an optical technique that utilizes po-
larization to exploit the phenomenon where the reflectance
becomes minimal at a specific angle (Brewster’s angle). This
technique is sometimes used to investigate the properties of
layers of molecules adsorbed on a surface. In the theoreti-
cal framework linking the diffusion of fake news and surface
plasmon resonance (SPR) phenomena, the use of Brewster
microscopy could model groups with significant gains against
fake news (e.g., social groups sensitive to specific news) as
the "adsorption rate" of molecules.

Brewster’s angle 6 g is the angle at which the reflected light
becomes completely polarized when the incident light is inci-
dent on the reflecting surface at Brewster’s angle. Brewster’s
angle is given by the following equation:

n
Op = tan™! (—2)
ni

where: n; is the refractive index of the incident medium,
n is the refractive index of the reflecting medium.

19. Application to Fake News

When analyzing the "adsorption rate" of specific groups to
the diffusion of fake news, using Brewster’s angle can ex-
amine how easily fake news is "adsorbed" by that group, or
how susceptible that group is to fake news. In this metaphor-
ical approach, n; and n, need to be reinterpreted as factors
influencing the diffusion of fake news (e.g., credibility of
information, sensitivity of the group).

1. Model the sensitivity of specific groups to fake news
as parameters equivalent to refractive indices. 2. Assign ap-
propriate "refractive indices" based on social context and the
nature of information. 3. Substitute these parameters into the
equation for Brewster’s angle and evaluate how susceptible
specific groups are to fake news.

We have simulated and visualized the reflection coeffi-
cient R, for p-polarization across various angles of incidence.
As shown in the graph, the reflection coefficient drops to 0
at Brewster’s angle, which is approximately 56.31° for the
given refractive indices n; = 1.0 and n, = 1.5. This con-
firms the theoretical expectation that there is no reflection of
p-polarized light at Brewster’s angle under ideal conditions.
The graph illustrates how the reflection varies.

Results(Reflection Coeflicient of p-polarization vs An-
gle of Incidence) represents the relationship between the re-
flection coefficient R}, for p-polarization and the angle of
incidence 6;. Brewster’s angle 0p is the specific angle of
incidence where this reflection coefficient becomes zero, in-
dicating no reflection for p-polarized light.

In the graph, Brewster’s angle is marked with a red dashed
line and is approximately 56.31 degrees, derived from the re-
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Fig. 6: Reflection Coefficient of p-polarization vs Angle of
Incidence

fractive indices n; and ny. At this angle, we observe that
R}, indeed drops to zero, confirming the theoretical expecta-
tion. The reflection coefficient is non-zero for other angles of
incidence and increases sharply as the angle approaches 90
degrees, which is the angle of glancing incidence.

This behavior is critical in optics because it allows for the
determination of the optical properties of materials, and it is
utilized in various applications such as polarizing filters and
the analysis of surface layers.

In a metaphorical sense, if we were to apply this phe-
nomenon to social dynamics, such as the diffusion of fake
news, we might interpret Brewster’s angle as the ’critical
point’ of public opinion or group sensitivity. At this point,
the ’reflection’ or reaction of the public to the fake news is nil,
indicating that the conditions are such that the fake news does
not resonate with the group’s values or beliefs, and therefore,
it does not ’reflect’ back into the social discourse.

However, it is essential to note that this interpretation is
metaphorical and not a direct application of physical laws to
social phenomena. Real-world applications to social sciences
would require empirical data and a more complex model that
considers the nuances of human behavior and information
dissemination.

20. Reflection Coefficient of
p-polarization

The condition where p-polarization (TM polarization) be-
comes 0, meaning no perfect reflection at Brewster’s angle,
occurs when light enters the interface at a specific angle
(Brewster’s angle). At this angle, the incident light and re-
flected light are orthogonal, causing the reflection coefficient
of the p-polarization component to be 0. This phenomenon
is observed when polarized light reflects at the interface of
media. Brewster’s angle is given by the following equation:



n
Op = tan™! (—2)
ni

where: 6p is the Brewster’s angle, n; is the refractive
index of the incident medium, 7, is the refractive index of the
reflecting medium.

The reflection coefficient R, for p-polarization is ex-
pressed using the Fresnel equations as follows:

2
ny cos ; — nj cos 6,

P Ny cos 6; + nj cos 6,

where: 6; is the angle of incidence, 6, is the angle of
refraction.

By using Snell’s law n; sinf; = n; sin6,, we can elimi-
nate the angle of refraction 6,. At Brewster’s angle, 6; = 0,
and the reflection coefficient R), for p-polarization becomes
0. Substituting 6 into the expression for R;, confirms this:

2
ny cos g — ny cos b,

) = =
! ny cosfpg + ny cos b,

1. Express the relationship between the angle of incidence
and the angle of refraction using Snell’s law. 2. Use the
definition of Brewster’s angle to derive the condition where
p-polarization becomes 0. 3. Substitute Brewster’s angle into
the expression for the reflection coefficient R, and confirm
that the reflection coefficient becomes 0.

The phenomenon of p-polarization reflection coefficient
becoming 0 at Brewster’s angle holds true only under ideal
conditions. In actual materials and interfaces, the reflection
coefficient does not become exactly 0 due to surface rough-
ness or impurities. Also, when metaphorically applying this
phenomenon to the diffusion of fake news, it can suggest the
"disappearance" of the group’s reaction to fake news under
specific conditions, but this is merely a metaphorical inter-
pretation.

21. Metaphorical Application of
Brewster’s Angle

We propose a scenario of the repeated dilemma in an im-
perfect information game where the diffusion of fake news
serves as the payoff. In this scenario, we metaphorically use
the phenomenon of p-polarization disappearing at Brewster’s
angle to depict a situation where the social group becomes
"unresponsive" to specific fake news.

Within a social group, various pieces of information are
disseminated daily. Among these are both true information
and fake news. Players who disseminate fake news (the first
movers) often do so seeking short-term attention or gains.
Second movers are then faced with the choice of whether to
receive and redistribute this information.

In this scenario, we metaphorically apply the phenomenon
of p-polarization becoming 0 at Brewster’s angle, where re-
flection disappears when light enters a material at a specific
angle, to depict a situation where the social group becomes
unresponsive to specific fake news. This "unresponsive" state
signifies that the group is immune to the diffusion of fake news
or less susceptible to its influence.

Whether fake news is accepted by the social group de-
pends on the "angle" at which the information is presented,
including its content, source, and presentation method. Un-
der certain conditions, the group becomes unresponsive to
fake news. This can occur when the information does not
align with the group’s values or belief system, or when the
group has already developed "immunity" from similar fake
news in the past.

The element of repeated play in this game brings a long-
term perspective to players’ strategies. If the first mover
continuously disseminates fake news and loses credibility,
the information will eventually be ignored in the future. Sim-
ilarly, second movers must carefully evaluate the veracity of
information and choose which information to redistribute.
Doing so allows for maintaining long-term credibility and
influence.

22. Fresnel Equations

Linking the diffusion of fake news to the repeated dilemma
in imperfect information games and metaphorically applying
the phenomenon of the disappearance of p-polarization at
Brewster’s angle suggests that providing direct formulas or
calculation processes is not a natural approach. However,
explaining the Fresnel equations and Brewster’s angle concept
and proposing a metaphorical interpretation of these can be
effective.

The Fresnel equations describe the reflectance and trans-
mittance when light reflects and transmits at the interface of
different media. For p-polarization (TM polarization) and s-
polarization (TE polarization), the reflectance R is expressed
as follows:

Reflectance R, for p-polarization (TM polarization):

2
ny cos6; —nj cosd;

ny cos 6; + ny cos 0;

p=

Reflectance R; for s-polarization (TE polarization):

2
ny cos 6; —ny cos b,

n cos 8; +np cos 6,

where: nj is the refractive index of the incident medium,
ny is the refractive index of the reflecting medium, 6; is the
angle of incidence, and 6, is the angle of transmission.



22.1 Brewster’s Angle

Brewster’s angle is the specific angle of incidence at which
the reflectance for p-polarized light becomes 0. This angle
Op is given by:

n
Op = tan™! (—2)
ni

At Brewster’s angle, the incident light and the reflected
light are orthogonal, and the reflection of p-polarized light
disappears completely.

23. Metaphorical Interpretation

In metaphorically applying this physical phenomenon to the
diffusion of fake news, the Fresnel equations and Brewster’s
angle can be interpreted as tools for understanding the "in-
difference" of the social group to fake news. Under specific
conditions (corresponding to Brewster’s angle), it can be in-
dicated when the social group does not react to fake news
(analogous to the phenomenon of reflectance becoming 0 for
p-polarization). In this metaphorical interpretation, the con-
ditions under which the social group possesses immunity to
fake news or is less susceptible to its influence can be modeled
as the "Brewster’s angle."

In the context of the non-zero-sum imperfect informa-
tion game of fake news diffusion, introducing the differences
between the first, second, and third movers through the con-
cepts of Fresnel equations and Brewster’s angle requires a
metaphorical interpretation. Rather than directly applying
physical calculation processes, these concepts are correlated
with the influence of each mover on the mechanism of fake
news diffusion, demonstrating their behavioral differences.

24. First Mover: Source of Information

The first mover generates and initiates the spread of fake
news. Metaphorically applying this role to the concept of
Brewster’s angle, the behavior of the first mover can be seen
as determining the "angle" at which fake news enters the
social group. When this "angle" is close to Brewster’s an-
gle, meaning that the first mover provides information that
aligns with the values and expectations of the social group,
the information reaches a state of "indifference,” minimizing
reflection (critical reactions).

25. Second Mover: Redistributor of
Information

The second mover reevaluates the received information and
decides whether to redistribute it. The behavior of the sec-
ond mover indicates how fake news "bends" within the social
group, that is, how it is accepted and interpreted. In the

context of the Fresnel equations, the behavior of the sec-
ond mover determines the transmittance (acceptance) and
reflectance (rejectance) of information based on the angle of
incidence (the "angle" of information provided by the first
mover) and the refractive index (the receptiveness of the so-
cial group).

26. Third Mover: Ultimate Recipient of
Information

The third mover is the ultimate recipient of information and
may be influenced by fake news. Metaphorically interpret-
ing this role, the third mover determines whether fake news
is ultimately "absorbed" within the social group. The trans-
mittance in the Fresnel equations can indicate how much the
third mover internalizes the information, i.e., believes it. The
disappearance of reflectance at Brewster’s angle suggests a
situation where the third mover becomes indifferent to fake
news under specific conditions.

This metaphorical interpretation provides a framework
for understanding how the actions of the first, second, and
third movers influence the process of fake news diffusion. By
considering how the strategic choices of each mover affect
the acceptance, redistribution, and ultimate reception of in-
formation, insights can be gained into building immunity of
the social group against fake news.

In the context of the iterated dilemma in the framework
of fake news diffusion as a non-zero-sum imperfect infor-
mation game, let’s consider metaphorically introducing the
condition where p-polarization becomes zero. Instead of di-
rectly applying physical calculations, we’ll model the state
of indifference of a social group towards fake news through
metaphorical interpretation.

27. Condition for p-polarization to be
Zero (Brewster’s Angle)

Brewster’s angle is the specific angle at which light incident
on a reflecting surface is completely transmitted, and reflec-
tion becomes zero. For p-polarization (parallel polarization),
Brewster’s angle 6 is given by the following equation:

n
O = tan~! (—2)
ni

Here, n is the refractive index of the incident medium, 7,
is the refractive index of the reflecting (transmitting) medium.

Under this condition, the reflection coefficient R), for p-
polarization becomes zero.

27.1 Metaphorical Interpretation

The metaphorical interpretation when applying this physical
phenomenon to the diffusion of fake news is as follows:



- **Specific "Angle of Information"**: Fake news dis-
seminated by the first mover enters the social group at a certain
"angle." This "angle" corresponds to Brewster’s angle, repre-
senting the condition where the social group becomes indif-
ferent to that information. Thus, when fake news is presented
in a specific way (for example, if it is cleverly disguised), the
social group may not react to it.

"Refractive Index" of the Second Mover, The second
mover decides whether to redistribute the received informa-
tion. This process is considered as "refraction of informa-
tion," with the attitude and beliefs of the second mover cor-
responding to the "refractive index." Certain second movers
(for example, those with high critical thinking skills) may not
transmit (accept) fake news but instead reflect it (reject it).

"Transmittance" of the Third Mover, The third mover, be-
ing the ultimate recipient of information, determines whether
to be influenced by fake news. This process is seen as "trans-
mission of information," and the receptiveness of the third
mover is modeled as "transmittance." Under the conditions of
Brewster’s angle, since the entire social group is indifferent
to fake news, the third mover also does not internalize fake
news.

28. Construction of the Metaphorical
Model

"Angle" of Information 6: This represents the "presentation”
of fake news disseminated by the first mover in terms of
an angle. 6 determines how the social group reacts to the
information.

_1 [ Credibility of Information

0=t
an Caution of the Social Group

"Refractive Index" of the Second Movern: This represents
how much the second mover "transmits" the information in
terms of refractive index. This refractive index is determined
by the critical thinking ability and information evaluation
ability of the second mover.

. Critical Thinking Ability
"~ Acceptance of Information

"Transmittance" of the Third Mover 7: This represents
how much the third mover accepts the information in terms
of transmittance. This indicates the probability that the infor-
mation is internalized by the third mover.

2

ncos @ — cos V2 — n?

T=1-
ncos 8 + cos V62 — n?

28.1 Application of Metaphorical Interpreta-
tion

In this model, the "angle" 6 of information provided by the
first mover significantly influences the reaction of the social

group. At certain #, when combined with the "refractive
index" n of the second mover, it affects the "transmittance"
T of the third mover. When fake news is presented at an
angle equivalent to Brewster’s angle, the social group be-
comes indifferent to that information, leading to a decrease
in transmittance 7.

To provide a more detailed explanation of the metaphori-
cal application of Brewster’s angle, let’s consider a hypothet-
ical model that connects the presentation of information (the
"angle") and the reaction of the social group (the "refractive
index" and "transmittance") in the context of the spread of
fake news. This model is entirely metaphorical and does not
directly reflect actual physical processes.

29. Metaphorical Definition of the
' VAngle "

We model the presentation of fake news disseminated by the
first mover as an "angle" 6 at which light enters a material.
This angle depends on how sophisticatedly the fake news is
presented and how well it aligns with the recipient’s interests
and existing beliefs.

Sophistication
0 =tan"! p—
Alignment
Here, - "Sophistication" indicates how well-constructed
the fake news is. - "Alignment" indicates how well the fake
news aligns with the recipient’s existing beliefs or values.

29.1 Metaphorical Application of ''Refractive
Index"

We represent the ability of the second mover to evaluate infor-
mation and the strength of critical thinking as the "refractive
index" n when light enters different media. A high "refractive
index" indicates a higher ability to critically evaluate infor-
mation and detect fake news.

_ Critical Thinking Ability

Acceptance

Here, - "Critical Thinking Ability" represents the ability to
analyze and evaluate information. - "Acceptance" represents
the tendency to uncritically accept new information.

29.2 Metaphorical Modeling of ''Transmit-
tance'

We model the likelihood that the third mover ultimately ac-
cepts fake news, i.e., internalizes it, as the "transmittance" 7.
This transmittance depends on the "angle" at which the infor-
mation is presented and the "refractive index" of the second
mover.



Here, R is the reflectance, calculated as follows:

. 2 2
ncos® — V1 —n2sin” 0

R =
ncos@+ V1 —n2sin’@

30. Modeling the ''Angle of
Information'', Relation to Brewster’s
Angle

To provide a detailed explanation of the metaphorical applica-
tion of the "angle of information" in the context of Brewster’s
angle, let’s construct a metaphorical model for the spread of
fake news. In this model, we conceptualize the spread of fake
news as a metaphor for the reflection and transmission of
light, considering how the social group reacts to information.

We model the presentation of fake news disseminated by
the first mover as an "angle" 6 at which light enters a material.
This angle depends on how sophisticatedly the fake news is
presented and how well it aligns with the recipient’s interests
and existing beliefs. We define this metaphorical angle as
the effectiveness of the first mover’s information presentation
strategy.

0 = tan-! (Sopl}istication)
Alignment

Here, "Sophistication" indicates how well-constructed the
fake news is. "Alignment" indicates how well the fake news
aligns with the recipient’s existing beliefs or values.

Brewster’s angle is the specific angle of incidence at which
reflection completely disappears. Metaphorically, we asso-
ciate the Brewster’s angle with the angle at which the social
group becomes unresponsive to fake news. If the "angle of
information" 6 approaches this Brewster’s angle, the social
group can be considered unresponsive (i.e., no reflection) to
that fake news.

30.1 Metaphorical Calculation Process

Given the "angle of information" 6, we calculate a metaphori-
cal reflectance R to evaluate how much the social group reacts
to fake news (i.e., reflects).

2
(cosa - V1 - sin? 6’)
cosf+ V1 —sin?6

This equation utilizes the concept of reflectance disap-
pearance at the perfect Brewster’s angle but should be inter-
preted metaphorically. A smaller value of R indicates that
the social group is closer to being unresponsive to fake news.

To understand the metaphorical modeling of "transmit-
tance" in the spread of fake news, the concept of the Brewster
angle from optics is applied, defining "transmittance" as an in-
dicator of how much a social group accepts (i.e., internalizes)

fake news. In this metaphorical model, transmittance rep-
resents how information is reevaluated by the second mover
and influences the social group.

30.2 Metaphorical Definition of ''Transmit-
tance"

In optics, transmittance 7 represents the ratio of the intensity
of light transmitted from one medium to another. In the con-
text of fake news, transmittance is metaphorically interpreted
as the proportion of information accepted by the social group.
This indicates how much the social group internalizes the in-
formation as a result of the second mover’s reassessment.

30.3 Calculation of Metaphorical ''Transmit-
tance'

To calculate the metaphorical transmittance 7', consider the
"angle of presentation" 6 of the information from the first
mover and the "refractive index" n of the second mover. Then
evaluate how much the information "transmits" to the social
group using these values.

The equation for transmittance in optics is simplified for
metaphorical purposes as follows:

T=1-R

Here, R is the reflectance, usually calculated using the
Fresnel equations, but in a metaphorical context, it is inter-
preted as the proportion of information rejected by the social
group and is expressed as a simplified form as follows:

2
n—cosé
R = —_—
n+cosf
Therefore, the metaphorical transmittance 7 is calculated
as:

n—cosf 2
T=1-|——
n+cosé

30.4 Metaphorical Interpretation

In this model, as the refractive index n of the second mover
increases (indicating higher critical thinking abilities), the re-
flectance R of the information increases, and the transmittance
T decreases. This means that information is more cautiously
reassessed by the second mover with higher critical thinking
abilities, leading to lower acceptance by the social group.
Conversely, when the angle of presentation 6 approaches the
Brewster angle, reflectance R decreases, and transmittance
T increases. This suggests that information presented in a
certain way is more readily accepted by the social group.



31. When modeling the first mover
(source of information)

When modeling the first mover (source of information) in
the incomplete information game of fake news propagation,
a theoretical framework for understanding how fake news
spreads and amplifies within a social group under specific
conditions can be constructed by metaphorically applying the
phenomenon of Surface Plasmon Resonance (SPR). Here, we
will explain how to apply the SPR conditions of the Otto con-
figuration and the Kretschmann configuration to the context
of fake news propagation.

31.1 Application of the Otto Configuration

In the Otto configuration, light is incident on a metal film
through a transparent substrate. When metaphorically apply-
ing the SPR occurrence conditions in this configuration to the
diffusion of fake news, the following equation is considered:

A2
GSPR = sin_l Em — €d
4n2d?

To interpret this equation in the context of fake news:

Ospr: Indicates the "angle" or situation that satisfies the con-
dition for fake news to spread most effectively. €,: Repre-
sents the influence or persuasiveness of the media or platform.
A: Represents the "wavelength" of the content or topic of fake
news, i.e., the extent of interest and relevance. d: Represents
the "thickness" of the social group or the penetration of infor-
mation. €4: Represents the dielectric constant of the belief
system or values of the recipient side.

31.2 Application of the Kretschmann Configu-
ration

In the Kretschmann configuration, light is incident on a metal
film through a prism. When applying the SPR conditions of
this configuration to the diffusion of fake news, the following
equation is considered:

P €Em€d
GSPR = sin 1 _m-a
€n t+ €q

To interpret this equation in the context of fake news:
Ospr: Indicates the optimal "angle" or situation for fake news
to resonate and spread within a social group. €,,: Represents
the persuasiveness or influence of the media or information
source. €4: Represents the dielectric constant of the social
group or individual on the recipient side, i.e., the receptivity
and responsiveness to information.

31.3 Metaphorical Application to Fake News
Propagation

Through this metaphorical application, it is possible to theo-
retically understand how fake news rapidly spreads and am-

plifies within a social group under specific conditions. Fake
news presented at specific "angles," combined with the in-
fluence of the media and the receptivity of the recipients,
suggests strong resonance within the social group and the
potential for rapid dissemination.

This metaphorical approach provides one perspective for
understanding the complex social processes of fake news
propagation but does not directly explain the actual physical
processes or sociological mechanisms. While this theoreti-
cal framework is useful as a conceptual tool for examining
the dynamics of fake news propagation, caution is needed in
its interpretation. To comprehensively understand the factors
influencing the spread of fake news, a holistic approach incor-
porating sociological, psychological, and cultural elements is
necessary.

When considering the role of the second mover, i.e., the
role of information re-diffusers, in the incomplete information
game of fake news propagation, metaphorically applying the
phenomenon of Surface Plasmon Resonance (SPR) serves as
an approach to deepen conceptual understanding rather than
a direct application. By applying the SPR conditions of the
Otto configuration and the Kretschmann configuration to the
context of fake news, it is possible to construct a model for
understanding how fake news resonates and spreads within a
social group.

32. Application to Modeling the Second
Mover

The second mover reassesses the received information and de-
cides whether to redistribute it. This process can be likened to
the phenomenon of SPR, where light incident on a metal film
causes strong absorption at specific angles due to resonance
conditions.

Otto Configuration, The process of the second mover re-
ceiving information can be likened to the Otto configuration,
where light passes through a transparent substrate to reach the
metal film. In this metaphor, factors such as the "thickness"
or "depth" of information (corresponding to the thickness d
of the metal film) and the "wavelength" of information (cor-
responding to the wavelength A of incident light) determine
how easily the information is accepted (analogous to reso-
nance conditions).

Kretschmann Configuration, The process of information
redistribution by the second mover can be likened to the
Kretschmann configuration, where light efficiently enters the
metal film through a prism. In this metaphor, the informa-
tion source (corresponding to the dielectric constant ¢, of the
metal) and the receptivity of the social group (corresponding
to the dielectric constant €, of the substrate) determine how
efficiently fake news resonates and redistributes.



32.1 Metaphorical Application of Equations

When applying the SPR conditions equations of the Otto
configuration and the Kretschmann configuration to the dif-
fusion of fake news, the following elements are conceptually
considered:

Ospr: Indicates the condition where fake news has the
greatest impact within a social group, i.e., the "resonance
angle". €,: Represents the "inductance" or "influence" of
the information source of fake news. A and d: Represent the
"range" and "depth" of fake news, influencing the ease of its
diffusion. €;: Represents the "receptivity" or "sensitivity" of
the social group, influencing the acceptance of fake news.

Through this metaphorical model, it is possible to un-
derstand the process by which fake news rapidly resonates
and spreads within a social group under specific conditions.
However, this approach is purely metaphorical and does not
directly explain the diverse social and psychological factors
influencing fake news propagation. A comprehensive analysis
from sociological and psychological perspectives is needed
to deepen the understanding of the mechanisms of fake news
propagation.

33. When considering the role of the
third mover

When considering the role of the third mover, i.e., the role of
the final recipient of information, in the incomplete informa-
tion game of fake news propagation, metaphorically applying
the concept of Surface Plasmon Resonance (SPR) serves as
one approach. The third mover ultimately determines whether
fake news is accepted within a social group. At this stage, the
resonance and diffusion of information can be thought of in
terms of the SPR conditions in the Otto configuration and the
Kretschmann configuration.

33.1 Metaphorical Application to the Otto Con-
figuration

When applying the SPR conditions in the Otto configuration
to the third mover, consider the following equation for how
information "transmits" within a social group:

Ospr = sin”! ( Em—/lz - ed)
4r2d?

Here, 65pr indicates the "angle" or situation where fake
news resonates most effectively and spreads. ¢,, represents
the "persuasiveness" or "influence" of the information source.
A represents the "spread" or "relevance" of fake news. d rep-
resents the "depth" or "penetration” of information within the
social group. €, represents the "receptivity" or "reactivity"
of the social group.

33.2 Metaphorical = Application to  the
Kretschmann Configuration

When applying the SPR conditions in the Kretschmann con-
figuration to the third mover, consider the following equation:

. €Em€d
Ospr = sin”! _m=d
€En t+ €q

Here, O5pg indicates the "angle" or situation where fake
news resonates most effectively and spreads. €, and €4 rep-
resent how the characteristics of the information source and
the social group combine to promote or inhibit the spread of
fake news.

33.3 Application to Fake News Propagation

Through these metaphorical applications, insights into how
fake news resonates and spreads within a social group under
specific conditions can be gained. In particular, it is possible
to consider how the persuasiveness of the information source,
the relevance of the information, and the receptivity of the
social group influence the resonance and diffusion of fake
news.

While this metaphorical approach provides a conceptual
framework for understanding the mechanisms of fake news
propagation, it does not directly explain the actual social pro-
cesses or psychological dynamics involved. When analyzing
the receptivity and diffusion of information within a social
group, caution is needed in using this metaphor. Fake news
propagation involves many factors, including the influence of
the media, individual perceptions and biases, and the struc-
ture of social networks.

34. Perspect:

This discussion has navigated through the intricate land-
scape of fake news dissemination within the context of in-
complete information games, employing a rich tapestry of
concepts from physics, particularly optics and plasmonics, as
metaphors to elucidate the dynamics at play. The synthesis
of these diverse disciplines has paved the way for a novel ana-
lytical framework that attempts to understand the propagation
mechanisms of misinformation and its resonance within so-
cial groups, thereby contributing to the broader discourse on
mitigating the impact of fake news in our digital age.

At the heart of this interdisciplinary approach lies the ap-
plication of Snell’s Law and the concept of Brewster’s Angle,
traditionally grounded in optics, to model how information,
akin to light, ’refracts’ or changes as it transitions across dif-
ferent *media’ or social groups. Snell’s Law, which describes
the bending of a light ray when it passes from one medium to
another, serves as a powerful metaphor for understanding how
the angle or context of information presentation can influence
its perception and acceptance among different audiences.



Brewster’s Angle, the angle at which no reflection oc-
curs for one of the polarization components of light, further
enriches this model by offering insights into the conditions
under which information is seamlessly integrated into the
recipient’s worldview without critical scrutiny, akin to light
passing through a medium without reflection. This concept is
particularly potent in illustrating how information that aligns
with the pre-existing biases or beliefs of a group is more likely
to be accepted without question.

34.1 Localized Plasmons and Information Res-
onance

The analogy extends into the realm of plasmonics with the
introduction of localized plasmons, which describe the res-
onance phenomenon occurring at the surface of metallic
nanoparticles when excited by an external electromagnetic
field. In the context of information spread, this phenomenon
metaphorically represents how specific pieces of information
resonate within certain subgroups, amplifying their spread.
This aspect of the model highlights the role of echo cham-
bers’ and confirmation bias in facilitating the rapid propaga-
tion of fake news within tightly knit communities or networks
that share homogeneous beliefs.

34.2 Application to Incomplete Information
Games

Integrating these optical principles into the framework of
incomplete information games provides a rich canvas to ex-
plore the strategic dissemination of fake news. The players
in this game, ranging from the creators and spreaders of fake
news to the recipients and fact-checkers, engage in a complex
dance of strategy underpinned by the asymmetry of informa-
tion. The optical metaphors offer a nuanced lens to examine
how misinformation is crafted, targeted, and evolved to ex-
ploit these asymmetries, bypassing critical filters (analogous
to achieving Brewster’s Angle) and resonating with specific
groups (akin to localized plasmon resonance), thereby achiev-
ing widespread acceptance and diffusion.

34.3 Challenges and Considerations

While this interdisciplinary approach opens new vistas in
understanding the dynamics of fake news spread, it is not
without its challenges. The direct application of physical
laws to social phenomena involves a level of abstraction that
may oversimplify the complex, multifaceted nature of human
communication and behavior. Furthermore, the effectiveness
of this framework in devising practical interventions to com-
bat fake news dissemination remains to be rigorously tested.
The translation of these theoretical insights into actionable
strategies will require a careful balance between the elegance
of the model and the messy realities of social interactions and
information exchange.

In conclusion, this discussion has ventured into uncharted
territory by weaving together concepts from optics, plasmon-
ics, and game theory to craft a novel lens through which the
spread of fake news can be analyzed and understood. This
interdisciplinary approach not only enriches our theoretical
understanding of information dynamics but also challenges
us to think creatively about solutions to one of the most press-
ing issues of our digital age. As we move forward, it will be
crucial to refine this framework, validate its assumptions, and
explore its practical applications, all while remaining cog-
nizant of its limitations and the complex reality it seeks to
model.
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