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DESCRIPTION 

The universe is vast, mysterious and filled with questions that have long eluded scientists. For decades, the Hubble Space 

Telescope served as the premier tool for peering deep into space, revealing stunning images and groundbreaking discoveries. 

However, as technology advanced and new questions arose, a more powerful successor was needed. Enter the James Webb 

Space Telescope (JWST) the most sophisticated space observatory ever built, launched in December 2021. Its mission is 

nothing less than to unlock some of the universe's greatest secrets, from the birth of stars and galaxies to the search for 

habitable planets around distant stars. 
 

A new era in space exploration 

The JWST is not just an upgrade to hubble it is a fundamentally different instrument. While Hubble operates primarily in the 

optical and ultraviolet parts of the electromagnetic spectrum, the James Webb Space Telescope (JWST) is designed to observe 

infrared light. This allows it to peer through cosmic dust clouds that obscure the view in visible light and to detect the faint heat 

signatures of distant objects, some of which may be billions of light-years away. By observing in infrared, JWST can also study 

the oldest and most distant objects in the universe, offering a glimpse into the early stages of the cosmos. Infrared astronomy 

opens a whole new window to the universe. As light travels across vast distances, it stretches and shifts toward the red end of 

the spectrum due to the expansion of space. This phenomenon, known as redshift, means that many of the earliest galaxies in 

the universe are invisible to optical telescopes. JWST, however, is built to detect these redshifted wavelengths, allowing it to 

study the formation of galaxies, stars and even the first moments after the Big Bang. Consequences of industrial pollution on 

freshwater biodiversity. 
 

Revealing the first galaxies 

One of the most important tasks of the JWST is to study the early universe specifically, to observe the first galaxies that formed 

after the big bang. Current models of cosmology suggest that the first stars, known as population III stars, began to form within 

the first few hundred million years of the universe’s existence. These stars were likely massive and hot and their formation 

played a major role in the subsequent creation of galaxies and other cosmic structures. JWST’s ability to capture infrared light 

makes it the perfect tool for investigating these early stages of galaxy formation. By looking back in time, the telescope will be 

able to detect galaxies that formed only a few hundred million years after the big bang, shedding light on the conditions that led 

to the creation of galaxies, stars and planets. In doing so, JWST could help scientists answer fundamental questions about the 

origins of our universe. 
 

Investigating stellar life cycles 

Another important area of research for JWST is the study of stellar evolution. Stars are born from vast clouds of gas and dust 

and their life cycles play a central role in shaping the structure of the universe. 
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JWST’s ability to observe stars at various stages of their life from birth to death will provide critical insights into the processes 

that govern stellar evolution. One of the telescope’s primary goals is to study the stellar nurseries regions of space where new 

stars are forming. These regions are often shrouded in thick clouds of gas and dust, making them invisible to visible light 

telescopes like Hubble. However, JWST’s infrared capabilities will allow it to peer through these clouds, observing the birth of 

stars and their surrounding planetary systems. 
 

Exploring exoplanets and their atmospheres 

Another groundbreaking capability of the JWST is its ability to study exoplanets planets that orbit stars outside our solar system. 

The discovery of thousands of exoplanets has revolutionized our understanding of the universe, and JWST is poised to take 

this research to new heights. Its instruments will enable scientists to examine exoplanet atmospheres in unprecedented detail, 

potentially identifying signs of habitability or even life. JWST is equipped with highly sensitive spectrometers that can analyse 

the chemical composition of exoplanet atmospheres by observing how light from a star passes through or reflects off the planet. 

This technique, known as transit spectroscopy, has already yielded valuable insights into exoplanet atmospheres, including the 

presence of water vapor, carbon dioxide, and other important molecules. The JWST will significantly enhance this research by 

providing more precise measurements, especially for planets in the habitable zone the region around a star where conditions 

may be right for liquid water to exist. 
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