Solar System?

How we can detect
possible life beyond
Earth’s solar system




Defining life beyond our solar syste

The solar system; It is made up of our star, the Sun, and everything bound to it by gravity — t

“

lanets

Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, and Neptune; dwarf planets such uto;

hundreds of moons; and millions of asteroids, comets, and meteoroids. -
Extraterrestrial life Our galaxy The universe

) . . The hierarchy of space includes;
Alsoknown as astrobiology, the research The milky way is is the galaxy that Universe (as depicted below),

within the realm of life beyond OUR solar includes our solar system, visible as a galaxy, solar system, star, planet,
system. Life on earth comes in many species hazy white band oflight arching in the _moon and asteroid. Despite our
and biodiversity is varied in multiple ways. @night sky.Itis made up ofbillions of [ galaxy being explored and therefore
Flora, fauna, humans, fungiand bacteria stars, gas and bound together by decided that there is no other life in
represent some groups of life on earth. A| gravitational forces and a lot of dark any other pla.nets n our .solarf
. . e . — . system, the size of he universe
topic commonly questioned within physics, © matter. Dark matteris composed of

ficall — s th bl ¢ . hatd b b a ingicates that there may be a solar ]
specifically astrophysics, is the possibility of particles that do not absorb, reflect or s ystem with a planet that is

life within other solar systems. emit light. habitable enough for life to th
Simulation of cosmic web Cosmlc Web

The term "cosmic web" describes a
tangled structure of clumps and
filaments naturally formed by dark
matter left to experience the pull of
gravity. "The cosmic web
delineates the architecture of our
universe," he says. "It's where »
most of the normal, or baryonic,
matter in our galaxy resides and

directly traces the location of dark 2UASS K5 N
matter." 4 S
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The Fermi paradox is the discrepancy between the lack of
conclusive evidence of advanced extraterrestrial life and
the apparently high likelihood of its existence.

With billions of stars in the Milky Way similar to our Sun, it
becomes highly probable that among them, there are Earth-like
planets capable of sustaining life. Therefore, if Earth-like
planets are common, it's possible that some of them have
already hosted intelligent life for a substantial duration. It's
even plausible that some ofthese civilizations might have
achieved interstellar travel, a realm of exploration that humans
are currently delving into. Given the vastage gap between the
Sun and many of the Sun-like stars in the galaxy, Earth should,
theoretically, have already been encountered or at least
explored by extraterrestrial civilizations or their probes. The
issue with the Fermiparadox is that despite the possibilities
and likelihood ofthese theories in fact being true, the complete
lack of evidence cannot support these probabilities.

levant physics concepts associated with space

The fermi paradox and the drake equation
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The Drake equation is a probabilistic argument used to estimate the
number of active, communicative extraterrestrial civilizations in the

Milky Way Galaxy.

The equation wasn't developed with the intention of quantifying the
number of civilizations. Instead, it served as a means to spark
scientific discussions during the inaugural scientific gathering on the
search for extraterrestrial intelligence (SETI). The equation serves as a
concise representation of the key consideratiggg that scientists need
to ponder when exploring the possibility of radio-communicative life

elsewhere. Critiques related to the Drake equation don't primarily

target the equation itself, but rather the speculative nature of the
estimated values assigned to several of its factors.


https://en.wikipedia.org/wiki/Extraterrestrial_life
https://en.wikipedia.org/wiki/Probability_theory
https://en.wikipedia.org/wiki/Extraterrestrial_life
https://en.wikipedia.org/wiki/Milky_Way
https://en.wikipedia.org/wiki/Galaxy
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The quest for extraterrestrial intelligence, commonly known as ETI,
encompasses various scientific endeavors aimed at detecting signs of
intelligent life beyond our planet, such as the monitoring of
electromagnetic radiation in the hope ofidentifying transmissions
from advanced civilizations on distant worlds.

\ Targeted searches for

What is “ETI” /
Extraterrestrial intelligence

A Focused Approach’refers to targeted searches concentrate on specific star systems or regions of the
sky that are considered more promising in terms of hosting potentially habitable planets or civilizations.
These target locations are often selected based on criteria such as startype, distance, and the

likelihood of harboring life. As wellas this, ‘directed signals’are used, referring to researchers actively

sending intentional signals or messages in the direction of the selected star systems. This is often done

with the hope that an advanced civilization may intercept and respond to these messages. Lastly,

‘Intentional Messages’refers to the content of messages in targeted searches typically being carefully §

crafted and designed to convey information about Earth and humanity. These messages are sent with
the expectation of a potential extraterrestrialaudience. ] |
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focusing on specific star systems. They employ wide-field observations to gather data from a variety of sources. Passive
Detection’is non targeted searches, researchers passively observing naturalphenomena, such as electromagnetic radiation,
radio signals, or other indicators of technologicalactivity. They do not actively transmit signals but rather look for
unintentional emissions or signals. ‘Discovery of Anomalies’is non targeted searches aiming to detect anomalies or unusual
patterns in the data collected. This could include unusualradio signals or other signals that cannot be readily explained by

naturalsources.
Optimising strategies including where to look and how to ‘listen’ with reference to choice of frequency

and bandwidth

Searching for extraterrestrial signals can be incredibly difficult, as finding life in the massive amounts of space in our
universe is perplexing. The field useful for exploration is the Microwave Window in the radio spectrum. We have a way to
help narrow the searching field which is to look for very narrow bandwidth signals. But, with limited resources (telescope
time, electronics, etc.) here are the best strategies to search through the field. One method involves a comprehensive
examination of the entire field but only focuses on the shallow surface layer. Ifthere'iaqny indication of ETL it's likely to be
discovered if it's relatively close to the surface. Alternatively, another approach entails studying the chemicaland geologic:
characteristics of the surface and identifying specific locations for deeper, more extensive exploration. T latter strategy

heoet ctiited forcacee where ETTcionale mav he deenly concealed
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r ormation that humans transmit beyond Earth to signal that intellieife exists on Egrth
-

Radio Signals: Humans have deliberately sent radio signals into

space in the form of powerful, focused transmissions. These
signals can contain basic information about Earth, such as
mathematicaland scientific concepts, images, and greetings in
multiple languages.

Pioneer and Voyager Spacecraft: The Pioneer and Voyager
spacecraft missions included plaques and golden records with
engraved diagrams, images, and audio recordings of Earth's
sounds, music, and greetings. These spacecraft have now entered
interstellar space.

Arecibo Message:In 1974, scientists beamed a binary-encoded
message from the Arecibo Observatory in Puerto Rico to a distant
star cluster. This message included information about Earth's
position in the solar system, our genetic code, and the Arecibo
telescope itself.




0 the issue

* Istrongly believe that physicists and relevant

scientific researchers should continue to search
for ETI, as i1t provides great value to our
evolving human life. ;,‘%" Y




Y and what evidence | have
Looking for a new home

Earth's eventualuninhabitability is a complex scenario resulting from a
convergence of factors. Climate change, primarily driven by human activities like
burning fossil fuels and deforestation, has led to rising temperatures, extreme
weather events, and sea-levelrise, destabilizing ecosystems. Resource depletion,
such as freshwater scarcity, soil erosion, and declining biodiversity, puts stress
on food and water supplies. Overpopulation strains resources and infrastructure,
leading to food shortages, conflicts, and environmental degradation. Without
globalcooperation to mitigate these challenges and transition to sustainable
practices, Earth's habitability may decline over time, posing a serious threat to the H
future of humanity. Value to SOCIety

The search for extraterrestrialintelligence (ETI) holds immense potentialin ,

expanding our understanding of the cosmos. Discovering intelligent civilizations ..
beyond Earth could offer profound insights into different cultures, technologies, and
the possibility of interstellar communication. ETTexploration sparks scientific =
curiosity and fosters globalcollaboration in the quest for cosmic knowledge.

%

‘«.‘3-

\Dlscovermg ETIcould provide 1n51ghts into how advanced civilizations communicate and
‘interact. This knowledge could be valuable in preparing for future contact with
extraterrestrial civilizations and understanding the potentialchallenges and opportunities
that may arise. Simultaneously, it equips us to anticipate and navigate challenges, such
as interstellar traveland the implications of advanced technology. In this way, the quest
for extraterrestrialintelligence not only fuels curiosity but also equips humanity to
~responsibly engage with the broader cosmic community.
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