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Abstract. This article provides information about the existence of life on other planets,
by examining recent progress in astronomy and astrology. This research focuses on main
conditions that are essential for life, such as the availability of liquid water, appropriate
temperatures, and sustainable energy sources.This kind of particular focus is placed on planets
located within habitable zones, where these requirements are essential. NASA's recent
discoveries and observations from the James Webb Space Telescope have greatly advanced
our knowledge of planetary systems and atmospheric composition. Furthermore, studies on
extremophiles show that life may adapt to hostile settings, expanding the range of possible
habitats. One of the most popular explorations is the discovery of Earth-sized planets orbiting
stars similar to the Sun. Particularly TRAPPIST-1 has attracted the attention of scientists
because most of the planets are in the habitable zone, where water could exist. Existing
scientific data indicates the existence of life beyond Earth is feasible. Astrobiology has also
found use for artificial intelligence. It is employed to enhance the hunt for biosignatures, find
anomalous planetary signals, and evaluate massive volumes of telescope data. Clearer
answers are anticipated in the near future due to ongoing technology improvements.
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AHHOTaHI/lﬂ. B Z[aHHOﬁ CTaTbC MPCACTABJICHA I/IH(l)OpMaHI/I}I 0 CYIICCTBOBAHUU JKHU3HU
Ha JPYIruXx IJIaHCTaX Ha OCHOBC IMOCJICIHUX ,HOCTH}I(GHPII)'I B aCTPOHOMHH U aCTPOJIOTUMH. O,Z[HO
N3 CaMbIX ITOITYJIAPHBIX HaHpaBJ'IeHI/Iﬁ HCCHC,Z[OB&HPII)'I - OTKPBITUC IIJIAHCT Pa3MCPOM C 36MJ’IIO,
Bpalaomuxcs BOKpyT 3Be3l, mogooHsix Comuiy. B gactHoctn, TRAPPIST-1 mpuBnéx
BHUMAHHC y‘{éHBIX, ITOCKOJIbKY OOJBIINHCTBO IJIAHET B HEM HaxXoIATCs B obnuTaeMou 30HC,
rac¢ MOXCT CyLICCTBOBATL BOJIA. I/ICCJIeZLOBaHI/Ie COCPCAOTOUCHO HAa OCHOBHBIX YCJIOBHAX,
HGO6X0,Z[I/IMI)IX JJI dKU3HHU, TAKUX KaK HAJIMYUEC )KI/I,Z[KOI71 BOJBI, ITIOAXOOAINC TCMIICPATYPHI U
YCTOI\/'I"II/IBLIG HCTOYHHUKHU OHCPI'UH. Ocoboe BHHUMAHHUC YACICTCA IIJIaHETaM,
PAacCIIOJIOKCHHBIM B 00HTaEeMBIX 30HAX, I'’IC 3TH YCIOBHUA HMCIOT PCHIANOIICC 3HAYCHUC.
Henapaue otkpeitus u HaOmoaeHuss HACA ¢ moMoIisio KocMUYecKoro Teneckona Jxerimca
V300a 3HAYUTEIBLHO pacliupyuiind Hallld 3HAHUA O IUIAHCTHBIX CHCTEMAX H COCTaBC
aTMOC(l)epBI. KpOMe TOT'O, UCCIIEAOBAHUA BKCTpeMO(bI/IJ'IOB IIOKAa3bIBAIOT, YTO KM3Hb MOKCT
aJalITHPOBATLCA K Bpa)I(I[e6HBIM YCIOBHAM, paClIupsasd OUAIIa30H BO3MOJKHBIX MCECT
oOuTaHM. ACTp06I/IOJIOFI/IH TAaKXKXC Halllla IIPUMCHCHUC HCKYCCTBCHHOMY HUHTCIIJICKTY. On
WCIIOIB3yeTCsS IS TOBBIMIEHUS 3(P(EKTUBHOCTH TOWUCKAa OWOCUTHATYp, OOHapyKEHUS
AHOMAJIbHBIX INNIAHCTHBIX CUI'HAJIOB U aHaJIM3a OI'POMHBIX O6'beMOB JaHHbIX, ITIOJIYYCHHBIX C
TEIICCKOIIOB. CyH_IeCTByIOH_II/IC HAaY4YHBIC OJAHHBIC YKA3bIBAKOT HA TO, 4YTO CYIICCTBOBAHUC
JKU3HU 3a IIpcaciaMu 3eMJI1 BIOJIHE BO3MOXKHO. boliee 4YeTKHE OTBETHI OXHNIOAKTCA B
Onkaitiiem Oyaytiem Oiaarofaps MOCTOSHHOMY COBEPIICHCTBOBAHUIO TEXHOJIOTHIA.

KarueBsble ci1o0Ba. DK30IUIaHETHI, BHE3EMHAs JKU3Hb, 00MTaeMasi 30Ha, acT robioJiorus,
BOJIa, SKCTPEMO(HIIHIL.
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Annotatsiya. Ushbu tezis astronomiya va astrologiya sohasidagi so'nggi yutuglarga
asoslanib, boshga sayyoralarda hayotning mavjudligi hagida ma'lumotlar keltirilgan.
Tadgigot hayot uchun zarur bo'lgan asosiy shartlarga, masalan, suvni mavjudligi, mos harorat
va bargaror energiya manbalari qaratilgan. Aynigsa, yashash uchun qulay zonalarda
joylashgan sayyoralarga alohida e'tibor garatiladi. Tadgigotning eng mashhur yo'nalishlaridan
biri Quyoshga o'xshash yulduzlar atrofida aylanuvchi Yer o'lchamidagi sayyoralarni kashf
etishdir. Xususan, TRAPPIST-1 olimlarning e'tiborini tortdi, chunki uning sayyoralarining
aksariyati suv mavjud bo'lishi mumkin bo'lgan yashash zonasida joylashgan. Bundan tashgari,
Yerda ekstremal sharoitlarda yashovchi organizmlar misolida hayotning moslashuvchanligi
ko‘rsatib beriladi. Astrobiologiyadan sun'iy intellekt orgali tahlil va tadqiqot uchun ham
unumli go'llanilishi mumkin. U bioimzo gidiruvlarining samaradorligini oshirish, anomal
sayyoraviy signallarni aniglash va teleskoplardan to'plangan katta hajmdagi ma'lumotlarni
tahlil gilish uchun ishlatiladi. Natijalar shuni korsatadiki, hozircha aniq dalillar mavjud
bo‘lmasa-da, boshga sayyoralarda hayot mavjud bo‘lish ehtimoli yuqori. Texnologik
yutuglarning davom etishi tufayli yaqin kelajakda anigroq javoblarga ega bolish kutilmoqda.

Kalit so'zlar. Ekzo planetalar, hayot ehtimoli, yashash zonasi, astrobiologiya, suv,
ekstremofillar, sayyoralar.

Introduction. The existence of extraterrestrial life has grown to be a significant
scientific issue by empirical studies. Thousands of exoplanets have been found thanks to
advancements in astronomy, many of which may have circumstances similar to Earth (Seager,
2014). Astrobiology examines the origin and spread of life in the cosmos by combining
concepts from biology, chemistry, and physics. The TRAPPIST-1 planetary system, which
consists of seven Earth-sized planets circling a nearby star, is another significant example.
Because several of these planets are situated in the habitable zone, where liquid water may
exist and life may potentially arise, this discovery garnered international scientific attention
(Gillon etal., 2017). Since it identifies areas where liquid water can exist, the idea of habitable
zones has proven essential to this research (Kasting et al., 1993). Scientists are now using
sophisticated computer systems to examine space data more effectively. In the hunt for
biosignatures and perhaps habitable planets, artificial intelligence has emerged as a useful
tool. Despite these advancements, there is still no exact proof of extraterrestrial life.
Therefore, more research is needed to comprehend the vital conditions and possible signs of
life.

Methods. Qualitative and analytical methodologies are the foundation of this study.We
look at different research papers that help to analyze to get brief information.

Literature  analysis-examining  academic  research on  exoplanets and
astrobiology(Seager,2014); Comparative analysis-contrasting Earth, climate with that of
other celestial bodies; Data interpretation-observing data from the European Space Agency
(ESA, 2022) and NASA (NASA, 2023); Theoretical modeling-evaluates a planet's potential
habitability depending on its surroundings.

These techniques enable a thorough assessment of the variables affecting the likelihood
of extraterrestrial life.

Results. By analyzing several papers, the results indicate important key findings.

First,water has been observed on Mars in the past, suggesting that microbial life may
have once existed there (Carr & Head, 2010). Europa is a strong contender for habitability
since it is thought to have an ocean beneath its frozen crust.Second, because of their
appropriate temperatures, planets in habitable zones are thought to be ideal for life (Kasting
et al., 1993). Many of these planets orbiting far-off stars have been discovered
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recently. Thirdly, The study of extremophiles shows that life may endure in harsh settings
including acidic environments and hydrothermal vents (Cavicchioli, 2002). This broadens the
definition of habitability to include circumstances other than those found on Earth. Lastly,
finding biosignatures in extraterrestrial atmospheres is crucial, according to recent research.

According to the results, at least three of the seven rocky planets in the TRAPPIST-1
system are located in the habitable zone. These planets are more significant in astrobiological
research because they might have environments conducive to liquid water. Spectroscopic
observations can identify chemical imbalances that could be signs of biological activity,
according to Madhusudhan et al. (2023).The findings demonstrate how artificial intelligence
greatly increases the speed and precision of astronomical data analysis. It has made it easier
for scientists to find exoplanets, identify unusual signals, and rank interesting prospects for
additional study.

Discussion. The results point to the scientific plausibility of extraterrestrial life.
However, there are a few restrictions to take into account. Technological constraints are one
of them. Living things on far-off planets cannot be immediately detected by current
technology. Rather, scientists rely on indirect data, such environmental circumstances and air
composition. Conceptual limitations are another. It's possible that not all forms of life exist
on Earth. There may be other biochemical systems, which might complicate detection.

Artificial intelligence has revolutionized astrobiology by enabling researchers to handle
enormous datasets that would be challenging to examine by hand. Nevertheless, results must
be thoroughly validated because Al models still rely on human interpretation and high-quality
data. Notwithstanding these obstacles, NASA and the European Space Agency's continuous
missions keep advancing our knowledge of planetary systems. It is anticipated that
technological developments would enhance observational capacities, especially in the
construction of telescopes and space missions. More conclusive proof of extraterrestrial life
might be found through future missions.

Conclusion. All in all, an increasing amount of scientific data points to the potential of
extraterrestrial life. This conclusion is supported by the existence of water, suitable
environments, and adaptable life forms on Earth. Even while there is now no direct
confirmation, future study and technology advancements should yield more precise answers.

References:

1. Kasting, J.F., Whitmire, D.P. and Reynolds, R.T. (1993) Habitable Zones around Main
Sequence Stars. Icarus, 101(1), pp.108-128.

2. Seager, S. (2013) Exoplanet Habitability. Science, 340(6132), pp.577-581.

3. Cavicchioli, R. (2002) Extremophiles and the search for extraterrestrial life.
Astrobiology, 2(3), pp.281-292.

4. Carr, M.H. and Head, J.W. (2010) Geologic history of Mars. Earth and Planetary
Science Letters, 294(3-4), pp.185-203.

5. Madhusudhan, N. et al. (2023) A potential biosignature in the atmosphere of exoplanet
K2-18b. Nature Astronomy.

6. NASA (2023) Mars Exploration Program. Available at: https://mars.nasa.gov

7. Gillon, M., Triaud, A.H.M.J., Demory, B.O., Jehin, E., Agol, E., Deck, K.M., Delrez,
L., etal. (2017). Seven temperate terrestrial planets around the nearby ultracool dwarf
star TRAPPIST-1. Nature, 542, pp.456—460.

8. NASA (2024). TRAPPIST-1 System Overview. Available at: https://www.nasa.gov

931



