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Where are we in the Universe?

5

Age:

~13.8 billion years

Size: 
93 billion light years

The 
Universe

Size: 
~110 million light years

Age:

~13.6 billion years

The Local
Supercluster

Size: 
~10 million light years

Age:

~13.6 billion years

The 
Local Group

Size: 
~100 kilo light years

Age:

~13.6 billion years

The 
Milky Way

Size: 
~0.0005 light year (to Neptune)

Age:

~4.6 billion years

The 
Solar System



How does the universe
communicate with us?





Project Ozma

➢  In 1960 Dr Frank Drake performed the first 
world’s SETI experiment.

➢Dr Drake and his team observed  the stars Tau 
Ceti (~12 ly) and Epsilon Eridani(~11 ly). 

➢The observation was conducted at 21 cm (1420 
MHz) – 200 hours in total at 100Hz BW.

➢2000$ for the narrowband filters.

➢No signs of ETI were detected.

Credit: NRAO/AUI/NSF\



The Drake Equation



The Wow! Signal



The Wow! 
Signal

The Wow! Signal was caused by a sudden brightening of 

the hydrogen line in the clouds triggered by a strong 

transient radiation source, such as a magnetar flare or a 

soft gamma repeater (Mendez et., 2024). 



Why Radio?

Technological origin: Coherent, narrowband radio 

emissions are routinely generated by transmitters.

Infortion-rich: radio photons can carry high-bit-rate 

information across vast distances.

Enery-efficient: radio waves are cheap to generate; high 

ERP is achievable with modest transmitter power and 

antenna gain.

Distinct from nature: coherent radio signatures (e.g., 

narrowband, CW, precisely drifiting tones) are rare in 

natural astrophysical sources.

Favorable propagation: signals in the radio window 

(~1–10 GHz) transverse interstellar medium with 

comparatively low attenuation and scattering.



Different 
windows

(Lacki & DiKerby, 2025)



Types of Civilizations

Type I: Planetary Civilization (1016 W)

➢Harnesses all available energy on its home planet, 

such as solar, wind, and geothermal power.

Type II: Stellar Civilization (1026 W)

➢Harnesses the total energy output of its host star, 

possibly using structures like Dyson spheres.

Type III: Galactic Civilization (1036 W)

➢Harnesses the energy of its entire host galaxy, 

potentially by controlling supermassive black 

holes.

Earth, K = ~0.7276

(Zhang et al., 2023)



Did We Really Find Dyson Spheres?

Credit: Ren et al., 2025)



So, no ETs?

The mid-infrared light once thought to 

be the ET’s industrial waste heat, is

actually from a nearby Hot, Dust-

Obscured Galaxy (Hot DOG).
Credit: Ren et al., 2025)







Listing



Transmitting



Direct

Sampling



Life in our 
Solar 
System





Mars

➢ Evidence shows that Mars once had

long-lived surface water.

➢ Mars once had a thicker, warmer

atmosphere.

➢ Essential bio-elements are present 

such as C, H, O, N, S — bulding

block of biomolecules.

➢ Earth day length aids environmental

rhythms.



Mars
➢ Perseverance found organic-carbon-bearing mudstones with iron-phosphate (vivianite) and

iron-sulfide (greigite).

➢ These minerals formed through low-temperature redox reactions involving organic matter after

the sediments were deposited.

➢ Samples on Earth are needed to further analysis.



Europa

➢Tidal forces squeeze and heat Europa’s 

interior allowing liquid water to exist.

➢Europa’s subsurface oceans are thought to 

contain twice as much water as all of 

Earth’s oceans combined.

➢Measurements of magnetic field suggest, 

salt water, hinting contact with rocky 

seabed — potential source of life-giving 

energy. 



Nasa Europa Clipper

➢ Ice-penetrating radar: Maps Europa’s ice and possible internal lakes.

➢ Europa Clipper Magnetometer  + Plasma Instrument for Magnetic Sounding: 

Measure magnetic properties to provide strong evidence of a subsurface ocean; help 

determine the depth of the icy shell and ocean.

➢ Europa Thermal Emission Imaging System + Europa Imaging System (EIS): 

Two camera sets at different wavelengths to map the surface and search for plumes.

➢ Surface Dust Analyser: Detects small particles ejected from Europa that could 

trace potential plumes.

➢ Europa-UVS, MISE, MASPEX (3 spectrometers): Measure the composition of 

Europa’s surface and atmosphere to infer the makeup of its hidden ocean.

Image: NASA/JPL-Caltech



Enceladus

➢ South pole is covered in a series of fissures 

through which plumes of water have been 

observed shooting up into space.

➢ Cassini flew thorough Enceladus plumes 

several times between 2007–2015 to analyse 

the water composition (phosphorus).

➢ Enceladus Life Finder was proposed to 

investigate habitability and internal ocean.



Venus

➢The hottest planet surface in the solar 
system (470 degree Celsius).

➢Fifty-four times more dense than Earth’s 
— it is the densest terrestrial atmosphere 
in the solar system.

➢The atmospheric pressure on the surface 
is ~ 92 bar.

➢In 2020 scientists detected Phosphine in 
the clouds on Venus, using JCMT in 
Hawaii and ALMA in Chile.











Radial velocity method (1140)



Transit Method (4446)



Direct imaging (87)



Gravitational Microlensing (253)



Astrometry (5)
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Observation strategy



TurboSETI





The Wow! Signal of Our Generation

Blc1 is not an extraterrestrial 

technosignature, but rather an electronically 

drifting intermodulation product of local, 

time-varying interferers aligned with the 

observing cadence. They found dozens of 

similar morphologies to blc1.



Hat Creek Radio 

Observatory- Allen Telescope

Array





➢Offset Gregorian Dish

➢Each of the 42 antennas (6.1 m) in diameter.

➢Produces ~1.5 GHz of bandwidth/polarization (~3.0 GHz in 
total).

➢The entire telescope equates to ~84 GHz or ~1.4 Tbps at 8 
bits per sample.

➢  1 – 10 GHz wide band



➢ Frequency range: 3350 MHz to 9650 MHz. 

➢ Sample: 266 stars from The Research 

Consortium On Nearby Stars (RECONS), a 

database established in 1994 to discover 

“missing” members of the solar neighborhood 

and to characterize the complete sample of 

nearby star systems and their environment.





Big Data in Astronomy

(Botta, 2017)

➢ SKA-Low generate 5 zettabytes/year – equivalent to 

watch Netflix in HD for 5 billion years non-stop.

➢ SKA-Mid generate 62 exabytes/year – comparable to 

internet world traffic of few months.

➢ Computing Power: 135 quadrillion of computations/s, 

would take 600 K years for a humam being to perform 

manually.

➢ 700 petabytes/year — 140 million HD movies –one 

would need 383 K years watching one per day.



Artificial Intelligence



No Prior INFO























Target Selection

➢ Barnard’s Star  is the second closest stellar, at 6-ly system to 

our Sun.

➢ HD 48948 is a K-dwarf star located approximately 52.18-ly 

from Earth.

➢ HIP 57274 is a K-type star located about 84-ly from Earth. 

➢ AU Microscopii is a young red dwarf star located 31.683-ly 

in the constellation Microscopium. 

➢ HD 216520 is a K-type star, located in the northern celestial 

hemisphere, at 63.80-ly from our Earth.

➢ LHS 475 (also known as 2MASS J19205439-8233170)  

located at 40 ly for earth. 



Barnard 

Star

Right ascension: 17h 57m 47.648s

Declination: 4° 44' 21.912’’

Barnard’s Star (also known as GJ 699) 

is the second closest stellar (6 light-

years) system to our Sun, with one sub-

Earth-mass planet located inwards from

the Habitable Zone.



AU 
Microscopii

Right ascension: 20h 45m 9.885s

Declination: -31° 20' 33’’

AU Microscopii is a young red dwarf

star located 31.683 light-years, with

three known planets and one

exoplanet candidate.















Barnard 

Star

Right ascension: 17h 57m 47.648s

Declination: 4° 44' 21.912''





“Absence of Evidence is not Evidence of Absence” 

          
        - Carl Sagan
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