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DESCRIPTION
Astrophysics, the branch of astronomy that seeks to 
understand the fundamental processes and structures of the 
universe, has been undergoing a remarkable transformation 
in recent years. With advancements in technology, innovative 
research methods, and collaborative international efforts, 
scientists have been unravelling some of the universe’s deepest 
mysteries. From black holes to gravitational waves and the 
nature of dark matter, these breakthroughs are reshaping 
our understanding of the cosmos. One of the most significant 
milestones in astrophysics is the detection of gravitational 
waves, ripples in the fabric of space time predicted by Albert 
Einstein’s theory of general relativity. In 2015, the Laser 
Interferometer Gravitational-Wave Observatory (LIGO) made 
history by detecting the merger of two black holes, confirming 
Einstein’s theory and opening a new era of observational 
astronomy. Since then, multiple gravitational wave events, 
including neutron star collisions, have been observed, providing 
insights into the nature of compact objects and the behaviour 
of gravity in extreme environments. In 2019, the Event Horizon 
Telescope (EHT) collaboration achieved a groundbreaking 
feat by capturing the first-ever image of a black hole’s event 
horizon. This remarkable achievement involved a network of 
radio telescopes around the globe working in unison to create 
a virtual telescope the size of the Earth. The image, which 
depicted the supermassive black hole at the centre of the 
galaxy M87, not only confirmed theoretical predictions but also 
offered empirical evidence of the existence of black holes. The 
search for exoplanets-planets orbiting stars outside our solar 
system-has intensified in recent years. The Transiting Exoplanet 
Survey Satellite (TESS) launched by NASA in 2018 has been 
instrumental in discovering thousands of potential exoplanets 
using the transit method. Additionally, advancements in 
spectroscopy have enabled scientists to characterize exoplanet 

atmospheres, providing clues about their composition and 
potential habitability. The nature of dark matter, the mysterious 
substance thought to make up about 27% of the universe, 
continues to baffle scientists. However, recent advancements 
have brought researchers closer to understanding this elusive 
component. Experiments like the Large Underground Xenon 
(LUX) and XENON1T have placed stringent limits on certain 
dark matter candidates, narrowing down the possibilities 
and driving the development of new theories and detection 
techniques. Advancements in technology have enabled 
scientists to observe cosmic phenomena using multiple types 
of signals, such as light, gravitational waves, and neutrinos. 
This approach, known as multimessenger astronomy, provides 
a more comprehensive understanding of astrophysical 
events. The identification of a neutron star collision by both 
gravitational wave detectors and traditional telescopes in 2017 
marked a significant achievement in this field, showcasing the 
power of combining different observational methods. The 
upcoming launch of the James Webb Space Telescope (JWST) 
has the potential to revolutionize various areas of astrophysics. 
With its advanced infrared capabilities, the JWST will allow 
scientists to observe distant galaxies, study the formation of 
stars and planetary systems, and explore the atmospheres of 
exoplanets in unprecedented detail. This telescope promises 
to expand our horizons and deepen our understanding of the 
cosmos. Recent advancements in astrophysics are reshaping 
our understanding of the universe, unveiling mysteries that 
were once thought to be beyond our grasp.
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