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Abstract:

We investigate the intriquing phenomenon of shooting stars, looking at how they behave at
greater altitudes and how they eventually disintegrate. Shooting stars fly through the
atmosphere and change, shedding mass as they ignite and become thermal energy. This process
ends with their disappearance, having traveled around 45.34 kilometers. We examine their
journey using displacement vectors and find a pattern that may be expressed as r=33.5i—15.0j.
In addition, the study of the probability distribution of broken mass provides insights into the
complex dynamics of meteorites. The results show meteorites can be classified into groups,
including L to L5, L6, and H to H4, H6, and CM2. These groups have different compositions
and percentages. Notably, our study finds that failed meteorites are more common in equatorial
locations, indicating the presence of underlying environmental influences. Our data reveals
notable variations in meteorite classifications through time when looking at temporal trends.
Peak events of some classes, like H, L, and LL, align with particular periods, providing
information about the temporal dynamics of astronomical phenomena. Because historical
accounts frequently conflate celestial phenomena with cultural and religious beliefs, these data
raise questions about how culture and religion impact our understanding of these cosmic
events. Our study highlights the multifaceted character of celestial occurrences by fusing
scientific investigation with cultural and religious viewpoints. This encourages more Research
at the nexus of science, culture, and spirituality.
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I. Introduction

The phenomenon of shooting stars is a celestial display that unfolds with profound
meaning and magnificent beauty in the great expanse of the night sky. For millennia, people
have been captivated and motivated by meteors, short-lived bursts of light that pique our
curiosity and inspire us to reflect on the mysteries of the universe. Shooting stars have
captivated the imagination of cultures worldwide, inspiring everything from myths and tales to
contemporary scientific Research, leaving a lasting impression on human thought and society.

The scientific investigation of the nature and origins of shooting stars forms the core of
our quest. According to an astrophysical study, meteoroids—small, rocky, or metallic
bodies—enter Earth's atmosphere at incredible speeds, heat up, and leave behind the bright
streaks that we see. Studying meteoroids, meteor showers, and their interactions with Earth's
atmosphere can help us better understand the dynamics of our solar system and the processes
that shape celestial bodies.
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Technological developments in observation have allowed astronomers to investigate
shooting stars in unprecedented detail, revealing their composition, trajectories, and cosmic
beginnings. Examples of these developments include high-resolution imaging and
spectroscopy. Research such as that done by Jenniskens et al. (2011) has improved our
knowledge of the celestial phenomena that give rise to shooting stars by illuminating the
diversity of meteoroid populations and their interactions with asteroids and comets.

Beyond their scientific appeal, shooting stars have a rich history and symbolism
spanning many cultures. These celestial events have been adored in many civilizations from
ancient times onwards as omens, representations of cosmic energy, and emblems of divine
favor. For instance, as evidenced by Homer and Hesiod's writings, shooting stars were
frequently seen in ancient Greek mythology as messages from the gods or the spirits of fallen
heroes.

Similarly, indigenous civilizations have included shooting stars in their spiritual rituals
and beliefs because they see them as either harbingers of change and regeneration or as
messengers from the spirit world. For many poets, storytellers, and painters, shooting stars
have been a source of inspiration and amazement throughout history, as evidenced by their
cultural resonance in literature, art, and folklore.

Jenniskens et al. (2011) report on the radar-assisted recovery of the carbonaceous
chondrite regolith breccia known as Sutter's Mill meteorite. The larger issue addressed is the
knowledge of meteoroid entry dynamics and the recovery of meteorite fragments, even
though the Research primarily focuses on the meteorite recovery method and its
ramifications.

This multidisciplinary study seeks to comprehensively analyze the scientific foundations
and cultural significance of shooting stars. By combining expertise from astronomy,
anthropology, history, and cultural studies, we hope to present a thorough understanding of
shooting stars and their impact on human thought and society.

The complex nature of shooting stars and their ongoing significance in our universe will
be clarified by combining a literature review, primary source analysis, and cultural artifact
inspection. By sharing our research with academic and general audiences, we aim to increase
awareness of the cosmos' wonders and pique people's curiosity about its mysteties.

The study focuses on meteoroid entry dynamics, or the entry angle, velocity,
atmospheric density, and temperature consequences of meteoroids when they reach Earth's
atmosphere. It examines techniques for recovering and identifying meteorite fragments on the
ground and the processes by which meteoroid fragments fragment and disperse after
atmospheric entry.

In addition to offering scientific prospects, the recovery of meteorite fragments like the
Sutter's Mill meteorite also touches on social and cultural viewpoints. An awareness of the
cultural significance and prevailing beliefs around these celestial phenomena makes the study
of meteorites and shooting stars more in-depth (Gallant and Bunch, 2002).

Cultural views on shooting stars have spiritual and symbolic meanings in many different

civilizations and societies. From old tales and folklore to modern beliefs, shooting stars are
typically associated with luck, wishes, and divine intervention. Understanding the diverse
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cultural perspectives on shooting stars facilitates considering how people from different
backgrounds perceive and understand these astronomical occurrences. McBeath (2017).
Historically, communities have been moved by the sight of meteorites, inspiring awe
and respect that has resulted in the creation of rituals and beliefs centered on these heavenly
visits. Meteorite shards are considered holy items or concrete links to the divine in certain
cultures. Gaining the customs and beliefs surrounding meteorite falls can help one better

understand the spiritual practices and cultural legacy of many communities Gallant and
Bunch, (2002).

Research on meteorite recovery and shooting stars advances our knowledge of
atmospheric interactions, extraterrestrial material composition, and meteoroid entry dynamics.
Scientists can learn more about the formation of planets, the evolution of the early solar
system, and the beginnings of life on Earth by examining meteorite fragments like the Sutter's
Mill meteorite (Rubin, 2018); Rubin, (2000).

Finding pieces of meteorites and researching shooting star customs have improved our
understanding of human history, beliefs, and habits, which helps preserve the cultural legacy.
Analyzing the cultural significance of shooting stars helps people appreciate and comprehend
different cultures by shedding light on various manners in which people have historically
understood astronomical occurrences. Maurette, 2006; McBeath, 2017. Scientists share their
findings with communities, inspire scientific literacy, and arouse interest to inspire the next
generation to discover the wonders of the cosmos Lang, (2014); Larson, (2016).

This study's primary goal is to thoroughly investigate the phenomena of shooting stars
from a scientific and cultural perspective to comprehend their cosmic origins and how they
have influenced human thought and civilization.

1.1 The specific objectives of this study were:

a. The goal of this subject is to examine the astrophysical processes that underlie shooting
stars, such as the composition of meteoroids, how they enter the Earth's atmosphere, and
how meteor showers occur.

b. To achieve this goal, it is necessary to trace the myths, practices, and ceremonies related to
shooting stars throughout many historical eras and cultures

c. This study aims to examine the interaction between scientific research and cultural
perceptions of shooting stars.

I1. Research Methods

Theoretical Modeling simulates the dynamics of meteoroid entry into FEarth's
atmosphere, atmospheric interactions, and meteorite pieces' behavior. Ceplecha et al. (1976)
and Trigo-Rodriguez et al. (2010) developed and applied mathematical and computational
models.

Literature review and document analysis of the body of knowledge on shooting stars,
meteorite recovery initiatives, and cultural viewpoints can be found in scientific journals,
documentaries, and extant literature McBeath, (2017); Rubin, (2000). Integrating theoretical
models and literature provides a thorough knowledge of shooting stars and meteorite
recovery; theoretical models and the results of the literature research are combined (Lang,
2014).; Larson, (2016).
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2.1 Mathematical Formulation

The atmospheric drag equation, represented by Eq. 1, describes the force that a
meteoroid experiences when it travels through Earth's atmosphere and runs into resistance
from air molecules.

Farag =3 PV2Caé (1)

Where Fgpng is the drag force, the meteoroid's velocity is denoted by », the drag
coefficient is C, the air density is p, and the meteoroid's cross-sectional area is 4. This
formula shows that the drag force depends on the meteoroid's cross-sectional area, air density,
and velocity squared; the drag coefficient indicates how the meteoroid's shape and surface
properties affect aerodynamic drag. In addition to providing insights into the heating and
fragmentation processes of meteoroids, an understanding of atmospheric drag is essential for

forecasting the trajectory and slowdown of these spacecraft when they hit Earth's atmosphere
Waltham, (2015); Ceplecha and McCrosky, (1970).

The rate at which thermal energy transfers to a meteoroid's surface when it passes
through Earth's atmosphere is described by the thermal heating formula, which is governed
by the Stefan-Boltzmann law. expressed mathematically as

P = gAT* 2

where A is the meteoroid's surface area, T is its surface temperature, o is the Stefan-
Boltzmann constant, and P is the power emitted per unit area. This formula highlights the
critical role that temperature plays in dictating the rate of thermal energy transfer by showing
that the power of thermal radiation is proportional to the fourth power of temperature.
Comprehending thermal heating is essential to assessing the heating impacts that meteoroids
encounter during atmospheric arrival, hence advancing our understanding of their ablation
and fragmentation mechanisms Rubin, (2018); Lang, (2014).

A critical part of atmospheric interactions during atmospheric entry is the plasma
formation surrounding a meteoroid when it enters Farth's atmosphere. The Saha equation,
which measures the ionization of air molecules in reaction to the extreme heating brought on
by the meteoroid's passage, describes this process. The relationship between the total number
density of electrons and the number densities of positive and negative ions is represented by
the equation.

. . -]
nenj 291x10t5 _LSH107

e T (3)

where T is the Kelvin temperature, 7, is the number of densities of electrons, 7 is the
densities of the positive ions, and 7 is the total number of densities. The ionization fraction
depends exponentially on temperature in Eq. 3. It shows that air molecules ionize more at
higher temperatures. To advance our understanding of the observable events associated with
shooting star plasma formation, and to characterize the brilliant plasma sheath that envelops
meteoroids after atmospheric arrival. Halliday and associates (2019); McCrosky and Ceplecha
(1976).

Gravitational forces cause the meteoroid to accelerate instantly at the point of initiation.
Newton's second law can be used to determine the acceleration a, assuming the meteoroid is
initially at rest:

F =ma “)
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where I is the gravitational force, a is the instant acceleration of the meteoroid, and m is the

meteoroid's mass.
Mgm
F=06— (5)
Ry
where G is the universal gravitational constant, Me is the mass of the Earth, and Re is the

radius of the Earth.

Trajectories with drag forces: The equations of motion, which consider air drag and
gravitational forces, determine the meteoroid's future courses. The equations of motion can
be written as follows:

d-x
mg =F —Farag (6)
mi—F— Firag (7)

Where 7 is the time, x and y are the meteoroid's horizontal and vertical positions, and F),,, is
the drag force acting on the meteoroid.
The equations of motion into dimensions are given by
Xig1 = X; + l"x,iﬂt

Vis1 = ¥ T Uy0E

F, drag.x

Vsl = Vs T At

E m
dragy
L,}'_.E"fl - LJ_}'_.E' + T.ﬂ:t
where the meteoroid's position at time step i is given by (x;, y), its velocity at time step 1 is
given by (z,, v, 1), the drag forces acting in the x and y directions are given by Fdragx and

Fdragy, respectively, the meteoroid's mass is given by 7, and At gives the time step size.

2.2 Model Parameter assumptions

Spherical Symmetry: To make calculations for the meteoroid's drag coefficient and
cross-sectional area easier, it is assumed that it is spherical. Although meteoroids might have
asymmetrical forms, this supposition permits a simple description of aerodynamic drag.

Uniform atmospheric composition is the idea that the density and composition of the
atmosphere are constant with height. By ignoring potential real-world differences in
atmospheric parameters, this assumption makes it easier to model processes like atmospheric
drag and thermal heating.

Constant meteoroid: Its mass, density, and composition are believed to remain steady
during its atmospheric descent. Thanks to this simplification, deterministic equations
controlling the meteoroid's motion and heating can be formulated.

Negligible rotation and spin: If the meteoroid passes through the atmosphere with little
to no angular momentum, its rotation and spin effects are disregarded. This assumption
simplifies the Modeling of aerodynamic drag and thermal heating, even though some
meteoroids might rotate.

Adiabatic heating is thought that there is no heat exchange with the surrounding

atmosphere during the adiabatically heated surface of the meteoroid. This supposition permits
the accurate Modeling of thermal heating processes through reduced heat transfer equations.
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Ideal gas behavior is thought to involve air molecules acting according to the laws of the
atmosphere, ignoring departures from these principles at high pressures and temperatures
encountered during atmospheric entry.

2.3 Model Analysis

Numerical simulation techniques are used to solve the differential equations
characterizing meteoroid entry dynamics, atmospheric interactions, and thermal heating
processes. These techniques include finite difference, finite element, and computational fluid
dynamics (CFD). Numerical simulations make the estimation of meteoroid trajectories,
atmospheric drag forces, heating rates, and other pertinent factors possible.

Analytical solutions are sought under certain assumptions or simplifications. These
solutions look for analytical solutions for the mathematical problems' simplified forms.
Analytical solutions can support the validity of numerical results and offer insights into the
system's behavior in idealized settings.

ITI1. Results and Discussion

3.1 Cultural

It's critical to examine the cultural customs, myths, and beliefs surrounding shooting
stars in each of the many areas and civilizations to have a meaningful discussion about the
significance of these celestial events in those cultures. With the use of citations and references
when available, the cultural importance of shooting stars in some of the places and
civilizations that are described below:

In Greek mythology, shooting stars were frequently seen as omens or messengers from
the gods. They were thought to predict important occurrences or changes and were connected
to the deities' deeds. For instance, the presence of a shooting star was occasionally seen as an
indication of favor or displeasure from God. There are references to shooting stars in several
Greek literary works, such as Homer and Hesiod.

Jewish customs refer to shooting stars as "falling stars" or "burning stars." Stars are
mentioned in scriptures like the Bible, where they are frequently connected to prophecies or
acts of divine judgment. For instance, references to stars falling from the sky are part of
apocalyptic visions in the New Testament book of Revelation.

Shooting stars are frequently seen as lucky emblems in Arab culture. They are also
connected to the idea of "shooting star wishes," in which people wish for things after they
spot a shooting star. This custom is comparable to those observed in other cultures where
shooting stars are thought to grant wishes or satisfy desires.

In Egyptian mythology, shooting stars were connected to the goddess Nut, who was
said to consume the stars during the day and give birth to them at night. Egyptian art and
religious literature frequently featured depictions of shooting stars, believed to symbolize
Nut's strength.

In Native American societies, shooting stars were frequently seen as messages from the
afterlife or ancestors. They were also seen as representations of spiritual contact, protection,
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and guidance. The interpretations and beliefs that various tribes held about shooting stars
were frequently incorporated into ceremonies, rituals, and storytelling customs.

Shooting stars are frequently seen as representations of enlightenment and spiritual
rebirth in Iranian culture. They are linked to ideas of metamorphosis, transcendence, and the
pursuit of enlightenment. Religious writings, poetry, and philosophy written in Iran refer to
shooting stars.

Shooting stars are frequently seen as signs of impending change or metamorphosis in
Chinese culture. They are connected to heavenly influences, fate, and fortune themes. In
Chinese literature and art, shooting stars are occasionally portrayed as representations of
fortunate occurrences or cosmic favors.

In Indian tradition, shooting stars are frequently interpreted as the appearance of
heavenly deities or other divine entities. They are connected to transcendence, enlightenment,
and spiritual ideas. In Indian mythology, art, and religious writings, shooting stars are
occasionally portrayed as lucky charms or signs of divine intervention.

In Ethiopian tradition, shooting stars are occasionally seen as symbols of heavenly
protection or presence. They are linked to spirituality, faith, and the idea that everything is
interconnected. Ethiopian oral traditions, tales, and folklore frequently refer to shooting stars.
Apart from the aforementioned places, shooting stars are culturally significant in several other
nations and societies worldwide. The ongoing fascination of humans with shooting stars is
reflected in the myths, traditions, rituals, and artistic expressions inspired by these celestial
events from ancient to modern societies.

These cultural explanations and beliefs about shooting stars offer essential insights into
the many viewpoints and symbolic meanings people have assigned to these celestial
occurrences throughout various geographies and civilizations. By investigating the cultural
importance of shooting stars, we obtain a greater understanding of the diverse range of
human experience and how people from all walks of life have attempted to decipher and
make sense of the mysteries of the universe.

3.2 Religions
Christianity

According to some Christian traditions, shooting stars can be connected to end-of-the-
world visions and biblical predictions. Stars falling from the sky as part of apocalyptic events
are mentioned in the New Testament book of Revelation (Revelation 6:13). Shooting stars are
frequently used in these passages to represent cosmic turmoil and divine judgment.

Catholic theology frequently places shooting stars within the larger context of divine
providence and the wonder of God's creation. Reading shooting stars as symbols of God's
power and dominion over the natural wotld is possible. Catholic teachings strongly emphasize
appreciating God's creative craftsmanship in the universe's wonders and beauty, including
phenomena like shooting stars. Although shooting stars are not usually associated with any
particular meaning in Catholic dogma, they might be seen as occasions for introspection and
wonder that inspire Catholics to consider the majesty and power of God.

In Eastern Orthodox Christianity, mystical theology and the sacramental worldview are
frequently used to interpret shooting stars. Orthodox theology emphasizes the sacramental
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aspect of creation, by which the material universe is endowed with spiritual significance and
divine presence. One could interpret shooting stars as representations of God's radiance and
the Holy Spirit's continuous work on the earth. Shooting stars can be interpreted by
Orthodox Christians as representations of God's transcendence and immanence, beckoning
people to delve deeper into prayer, introspection, and repentance.

The idea of vocation and the Lutheran emphasis on sola scriptura, or scripture alone,
can help us understand shooting stars in Lutheran theology. Lutherans use the Bible as a
guide when interpreting natural events, such as shooting stars, to determine God's intentions.
Although Lutheranism generally rejects the supernatural interpretation of shooting stars, it is
possible to see them as a continuing aspect of God's providence and creation. Lutherans
strongly emphasize vocation, or calling, and encourage Christians to faithfully serve God in all
aspects of their lives, including caring for creation, understanding the natural world, and
helping their neighbors.

According to Islamic belief, the Qut'an mentions shooting stars as symbols of Allah's
grandeur and power. They are occasionally seen as omens or portents and frequently seen as
expressions of divine will. According to the Qut'an, stars are commanded by Allah and are
thought to move under God's created natural order. Surah Al-Mulk, Qut'an (67:5)

According to Jewish custom, shooting stars are occasionally called "burning stars" or
"falling stars." The Hebrew Bible (Old Testament) describes them as symbols of prophetic
occurrences and divine judgment. For instance, the book of Isaiah describes stars falling from
the sky to represent God's fury toward the nations. Isaiah 34:4.

Shooting stars are frequently connected to celestial creatures and divine manifestations
in Hindu mythology. They are occasionally seen as signals of good things to come or as
messengers from the gods. In Hindu cosmology, stars and other celestial bodies are essential
to religious rites and astrological procedures.

Shooting stars are regarded as symbols of impermanence and the fleeting essence of life
in the Buddhist tradition. Buddhist teachings on suffering, detachment, and enlightenment
frequently employ them as symbols. Shooting stars symbolize the ephemeral nature of
existence and the significance of developing inner serenity and knowledge.

According to Taoist philosophy, shooting stars are occasionally seen as expressions of
the Tao, the fundamental idea of the cosmos. They are regarded as representations of yin and
yang forces interacting and cosmic harmony. Shooting stars are admired for their beauty and
mystique and are considered a component of the natural order.

3.3 Scientific investigation

As seen in Figure 1, a shooting star's flight at higher altitudes is frequently characterized
by an abrupt explosion, fragmentation, and mass dispersal. The enormous heat and pressure
the shooting star experiences as it rapidly reaches Earth's atmosphere is usually the cause of
this explosive occurrence. The barrier the shooting star meets from atmospheric drag causes
its mass to diminish rapidly. The primary cause of this mass loss is the ablation or
vaporization of the shooting stat's outer layers, which convert thermal energy.
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Figure 1. The trajectory of shooting stars.

One of the most critical factors in determining the dynamics of a shooting star's
atmospheric entrance is the distance it travels before finally disappearing. According to
theoretical models and observational Research, shooting stars can travel tens of kilometers or
more through the Earth's atmosphere before completely disintegrating. For example, data
gathered from several observations has shown that shooting stars can travel up to 45.34
kilometers before disappearing from view. This large displacement demonstrates shooting
stars' tremendous energy and momentum as they travel across the sky, leaving behind bright
trails that enthrall viewers everywhere.

In addition, the displacement vector of shooting stars offers essential information about
their path and spatial motion in the Earth's atmosphere. The displacement vector, expressed
as a vector quantity with magnitude and direction, captures the path's spatial coordinates as a
shooting star concerning a reference point. For example, a displacement vector r = 33.51 -
15.0j in a Cartesian coordinate system denotes a displacement of 33.5 units along the x-axis
and 15.0 units along the y-axis. Comprehending the displacement vector enables scientists to
examine the spatial dynamics of shooting stars and their relationship with the surrounding

atmospheric milieu, thus promoting progress in celestial mechanics and atmospheric science.
le—5 Fragment Mass Distribution
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Figure 2. The fragmented mass distribution of meteorites when they explode

As meteorites or shooting stars fracture, the distribution of fragment masses that result
is a complicated and diverse phenomenon that depends on several variables, including the
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approaching object's size, composition, and velocity (Figure 2). A diversified population of
fragments with a wide range of masses is produced when a meteorite with a mass of
approximately 1e6 kg fragments enters Earth's atmosphere.

Specifically, when a meteorite weighing between one and six kilos is considered, the
mass distribution of the resultant shards shows significant variety. Certain shards might still
include a sizable amount of the original meteorite's mass, while others might be much smaller
and only make up a small portion. The fragment mass distribution's probabilistic character
reflects the stochastic processes such as energy transfer distribution, fragmentation efficiency,
and meteorite material structural integrity involved in the fragmentation mechanism.

For example, based on specific atmospheric entry and fragmentation conditions, a
meteorite weightlifting 13 10° kg may produce fragments with masses ranging from
4.5 % 107° kg to several kg or even smaller or more significant. This is based on empirical
facts and theoretical models. The wide range of fragment masses highlights the dynamic
character of the fragmentation process and the variety of possible consequences resulting
from meteorite-Earth atmosphere interaction.

Clarifying the effects of meteorite impacts on terrestrial and atmospheric processes and
evaluating the possible risks associated with meteorite fragmentation events requires
understanding the fragment mass distribution. A solid object that reaches Earth's atmosphere
from interplanetary space and ends on the surface is called a meteorite. Meteorites are either
"falls" that have been observed or "finds" that were discovered after they fell. Figure 3
illustrates the many classifications of meteorites according to their mineral composition,
textures, chondrule presence or absence, and other characteristics. Asteroids are the parent
bodies of chondritic meteorites, or "chondrites," which are meteorites that have never
produced metal-rich cores. They have many rock-forming components in proportions similar
to those found in the sun's photosphere. "Achondrites" include meteorites that are not
chondrites, rocks from the Moon, Mars, Vesta, and irons.

Understanding the makeup and provenance of extraterrestrial elements depends heavily
on the classification and characterization of meteorites. Meteorites are frequently divided into
several classes according to their chemical makeup, texture, and mineralogy. The petrologic
type classification scheme, which places meteorites into groups ranging from L to H and
represents a range of distinct features, is one of the most well-known categorization schemes
Wasson, J. T., & Kallemeyn, (1988).

Top 10 Meteonte Types

L]

e

Figure 3. Composition of meteorites minerals found on Earth's surface
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Because of the various processes and conditions involved in their production and
evolution, meteorites' distribution among petrologic categories can vary greatly. The
proportional percentages of different petrologic categories within the meteoritic population
have been determined through a thorough study of meteorite samples. For example, Research
indicates that L-type meteorites are among the most common, with .6 meteorites making up
roughly 23.1% of the meteoritic population. L-type meteorites are distinguished by their low
iron concentration and chondritic composition. Similarly, different petrologic categories,
including L5, LL5, LL6, and L4, show various levels of abundance and add to the total
diversity of meteoritic materials Rubin, (2017).

Meteorites in the H group make up a sizable fraction of the meteoritic population in
addition to those in the L group. A higher iron concentration and distinct mineralogical
features than the L-type meteorites characterize the H-group meteorites. H5 meteorites are
among the most common varieties in the H group, accounting for around 19.9% of all
meteorites. Notable percentages are also shown for other petrologic kinds in the H group,
such as H6 and H4, illustrating the variety of meteoritic compositions in the solar system.

Moreover, intermediate kinds like H4/5 and specialized compositions like CM2
meteorites show that meteorite distribution is not confined to the L and H groups alone.
Even though they are less common than the L. and H groups, these distinctive meteoritic
types offer important insights into particular processes that have shaped their creation and
evolution, such as aqueous alteration and thermal metamorphism (McSween and Huss, 2010).
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Figure 4. The distribution of meteorites failed on the surface of the Earth

Figure 5 illustrates the remarkable geographic trends in the distribution of failed
meteorites, or those that disintegrated before reaching the Earth's surface due to air entry
Ceplecha, (1992). Most of these occurrences are concentrated in these geographical regions.
Examining failed meteorites shows that many occurrences have been documented in the
equatorial areas with particular geographic coordinates. 0.0 latitude and 0.0 longitude, as well
as coordinates like -71.5 latitude and 35.67 longitudes, -84 latitude and 168 longitude, -72
latitude and 26 longitude, -70.7 latitude and 159.75 longitude, -76 latitude and 159.75
longitude, and -86.4 latitude and 70 longitudes, are notable latitudinal and longitudinal
coordinates linked to unsuccessful meteorite events Halliday and Blackwell, (1973).

The unique atmospheric dynamics and weather patterns found in equatorial locations
may have an impact on what happens to meteoroids as they enter the atmosphere.
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Furthermore, meteoroids' stability and chance of survival can be influenced by the angle of
incidence and velocity at which they enter Earth's atmosphere. Asteroids that strike the Earth
at high speeds or steep angles are more likely to fragment and heat up intensely, disintegrating
before reaching the surface (Brown et al., 2002).

In addition, the location of failed meteorites offers essential information on the
dynamics of meteoroid entry and atmospheric interactions. By examining the spatial patterns
of unsuccessful meteorite events, scientists can enhance their understanding of the variables
affecting meteoroids' destiny during atmospheric entry and refine their models for predicting
meteorite behavior.
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Figure 5. Classes of different falling meteorites versus year

Significant distributional trends and fluctuations are revealed by analyzing meteorite
classes, with prominent peaks and minima noted at various times. Specifically, the high iron
concentration and unique mineralogical characteristics of the H-class meteorites showed a
peak occurrence of over 1500 in 1980. H-class meteorite frequency was relatively low before
this peak, with a minimum recorded between 1900 and 1970. However, after 1980, the
frequency of H-class meteorites fluctuated wildly, with no apparent pattern emerging over the
next few years Rubin, (2017); Bischoff and Stéffler, (1992).

Similarly, the distribution of I.-class meteorites with a lower chondritic composition and
iron concentration showed a peak occurrence above 1500 in 1980. After reaching its peak, the
frequency of L-class meteorites fluctuated significantly before declining toward zero in 2014.
Another intermediate type between the L. and H classes, the LL-class meteorites, also showed
a peak occurrence over 1500 in 1990 Rubin, (2017); Bischoff and Stéffler, (1992). After
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thereafter, the frequency of LL-class meteorites fluctuated starting in 1990 and eventually
dropped to nil by 2014.

Moreover, meteorites belonging to different classes, those not included in the L, H, or
LL categories, showed different trends in their dispersion throughout time. In particular, the
frequency of other class meteorites peaked above 1980, fluctuated in 1990, and eventually
tended to zero by 2014. Interestingly, compared to the more widely known meteorite classes,
the number of other-class meteorites was more significant between 1900 and 1970 than that
of the L, H, and LL classes, suggesting a distinct distribution pattern Rubin, (2017); Bischoff
and Stoffler, (1992).

The distribution of meteorite classes exhibits temporal fluctuations that emphasize the
dynamic nature of the influx of extraterrestrial material to Earth. Long-term monitoring and
analysis are crucial in comprehending the underlying processes that drive meteorite transport
and deposition (Wasson, J. T. (1985).

IV. Conclusion

The study of meteorites and shooting stars yields several important conclusions. First of
all, when they rise to greater altitudes, shooting stars experience dynamic changes. The
explosion causes them to lose mass, and atmospheric friction eventually turns into heat
energy. They eventually vanish at the end of this procedure, having traveled about 45.34 km.

Additionally, when the initial meteorite mass is 1e6 kg, our analysis of the fragmented
mass distribution of meteorite fragments reveals a probabilistic character with a mass
distribution of 4.5e-5. This distribution shows the intrinsic variety in fragment sizes arising
from meteorite disintegration events.

Finally, the Research sheds information on how meteorites and shooting stars are
interpreted in various cultural and religious contexts. These astronomical occurrences have
captured people's attention throughout history, inspiring multiple cultural and social
interpretations. The cultural meaning of meteorites and shooting stars varies greatly, reflecting
the complex interactions between science, religious systems, and societal perspectives. Signs
of imminent disaster or divine messages are among the many interpretations.

Recommendations

Invest in improved observation methods to better understand the dynamic behavior of
meteorites and shooting stars.

Create highly advanced computational models and simulations to reproduce the
intricate processes involved in shooting star generation and meteorite fragmentation.

Encourage global cooperation and data-sharing programs to improve the knowledge of
meteorites and shooting stars.

Public Engagement and Education can raise knowledge about meteorites and shooting
stars and expand public engagement and education programs.

Interdisciplinary Research promotes the cooperation of astronomers, geologists,
atmospheric scientists, and cultural anthropologists in multidisciplinary research projects.
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