
A 
                       LOOKING TO THE STARS – A STEP INTO INFINITY 
 

Thousands of years ago, our ancestors—when the weather was clear and beautiful—spent 

evenings and nights sitting around the campfire, gazing at the boundless starry sky. They saw 

mysterious points of light shining above them and wondered what they were, what they meant, 

how far away they were, and who we really are. 

Some believed that stars were little lamps attached to the sky, others thought gods lived in them, 

and they imagined the Earth as a flat plate carried on the backs of turtles, elephants, and various 

other animals. 

They could not have imagined that, thousands of years later, their distant descendants would be 

able to step into space themselves, creating then-unimaginable complex devices and telescopes 

to uncover the deepest secrets of the universe. 

Our ancestors in ancient times noticed a large whitish band stretching across the night sky. They 

wondered what it could mean, but it was incomprehensible to them. 

In ancient Greece, it was believed that this whitish band was divine milk spilled across the sky 

when the goddess Hera nursed the infant Heracles, son of the supreme god Zeus. In ancient 

China, it was thought to be a silver river that separated two lovers. Every culture had its own 

belief, but no one guessed that it was, in fact, our galaxy—the Milky Way. 

The Milky Way is not spilled milk or a river as ancient civilizations imagined; it is our galaxy, 

our shared home—our starry city. It consists of billions of stars, star clusters, planets and 

planetary systems, black holes, gas and dust, and dark matter, which remains beyond our full 

understanding, and spans a diameter of about one hundred thousand light-years. 

If our galaxy were a giant pizza, our Solar System would be like a tiny crumb of that pizza, and 

our planet a small piece of that crumb. 

From Earth, we see the Milky Way as a whitish band stretching across the sky because we live 

within its disk—we see it from the inside. 

Imagine our Milky Way as a huge city, one hundred kilometers in diameter. 

Our Solar System is like a small house in this enormous city, and our planet is like a single room 

in that house. 

At the center of our starry city, actually located thirty thousand light-years away (meaning that if 

we traveled at 300,000 kilometers per second—which is fast enough to cross the distance 

between Paris and Athens a hundred times in one second—it would take thirty thousand years to 

reach it, the time span from when our ancestors lived in caves until now), there is a giant black 

hole, Sagittarius A*, with a mass four million times that of the Sun. 

This black hole swallows and absorbs everything that comes within a certain distance, including 

light. In our imagined starry city, this city center would be about thirty kilometers from us. It 

would be like a massive fortress or castle at the heart of our city. 



Around this black hole lies the central bulge, a region mostly composed of old stars, with little 

gas or dust, meaning no new stars are born. In addition to old stars, it contains many white 

dwarfs, neutron stars, and black holes—remnants of stars that have ended their life cycles. Stars 

in this region are tightly packed and dense. 

The central bulge in our starry city is like the downtown area, with dense, old buildings and 

ruins, while new buildings are rarely constructed. 

A little farther from the central bulge is the galactic disk, whose main features are spiral arms 

extending thousands of light-years. This is the main part of the galaxy, containing both old and 

young stars, gas and dust, as well as many open clusters of young stars. Each open cluster 

contains several dozen to hundreds of young stars at various distances. In our starry city, the 

spiral arms are like main streets and boulevards where activity is constant—new buildings are 

always being constructed, there are many shops, lights, and people. The disk represents a thin 

layer with houses and parks, including some quiet streets where old buildings, i.e., stars without 

new births, remain. Our Solar System would be like a small house in this disk. 

Finally, there is the galactic halo. This is the outer part of the galaxy, very sparse compared to 

the disk. It contains globular clusters, where very old stars are densely packed—each cluster 

contains thousands of tightly packed stars. In our starry city, the halo would be like the 

outskirts—a vast suburban area with surrounding forests, home to very old stars, like old houses 

and village elders. 

The Gaia mission, launched by the European Space Agency in 2013, has contributed enormously 

to our understanding of our starry city over ten years of work. 

The mission created a complete map of more than 1.8 billion stars in our galaxy, with 

exceptional accuracy in determining their positions, distances, and movements. Numerous new 

open clusters, young stars, substellar objects, multiple star systems, and exoplanets—some 

potentially suitable for life—were discovered, and over 150,000 asteroids within our Solar 

System were tracked. 

Gaia revealed that a large portion of stars in the Milky Way’s halo did not originate in our 

galaxy, but came from a galaxy that merged with the Milky Way around ten billion years ago. 

Stellar streams were also discovered, characteristic of groups of stars originating from remnants 

of dwarf galaxies that merged with ours. This fundamentally changed our understanding of the 

formation of our galaxy—it did not form in isolation but by the merger of several smaller 

galaxies. 

It was also revealed that our galactic disk is not flat as previously thought, but has many waves 

caused by collisions or close encounters with smaller galaxies. 

Another astonishing discovery: stars in our region of the galaxy show unexpected motion 

patterns and waves, influenced by the dark matter present there. This shows that our region is not 

as stable and calm as once thought, but very dynamic, which helps us better understand the 

conditions in which our Solar System formed and operates. 

The technological progress achieved in just the last hundred years is astounding. Humans have 

done everything previous generations could only write about in novels and legends—we have 

traveled into space, stepped on the Moon, sent probes and spacecraft to other planets and 

interstellar space, and now, using telescopes, we have begun to uncover the greatest secrets of 



our enormous starry city. 

Yet humanity cannot stop there. 

If we want to survive long-term as a species, we cannot imagine our future only on Earth; we 

must also consider other planets and even other star systems. 

Our planet is becoming overpopulated. 

There are more and more people. 

Food is being consumed, water is being used, non-renewable energy sources are being depleted. 

Natural disasters occur. 

There are also threats from wars and nuclear weapons. 

Humanity may cope with all these challenges on Earth, but not forever. 

In five billion years, the Sun will become a red giant and engulf Mercury and Venus, and 

possibly our planet. In just one billion years, conditions for life on Earth will be impossible, 

oceans will boil. And in far less time than that, some natural disaster might occur—perhaps a 

massive flood, a new ice age, or even a fiery era. 

We must imagine our distant future beyond our planet. 

And to achieve that, we must explore both space and technology. 

Missions like Gaia play a key role in this. 

We know of thousands of exoplanets in our part of the galaxy. 

We will need to identify which ones could be suitable for life and develop technology capable of 

approaching the speed of light, potentially allowing us to reach them in decades. 

Of course, we do not expect this to happen in the next ten or twenty years, or even this century. 

There is no need to rush. 

But we must not stand still either. 

Every small step, every newly discovered planet, every technological improvement is a small 

step for humanity toward a great goal—the long-term survival of our civilization in the infinite 

universe. 

 


