
EINSTEIN RING: SCIENCE & TECHNOLOGY 

NEWS: Scientists discover ‘Einstein ring’ around nearby galaxy: What it is, its 

significance 

 

WHAT’S IN THE NEWS? 

The European Space Agency's Euclid telescope recently discovered a rare Einstein ring 

around the galaxy NGC 6505, formed by gravitational lensing. This phenomenon provides 

valuable insights into dark matter, distant galaxies, and the expansion of the universe. 

 

1. What is an Einstein Ring? 

An Einstein ring is a ring-shaped structure that forms when the light from a distant celestial 

object, such as a galaxy or quasar, is bent and magnified by the gravitational field of a 

massive object that lies between the distant source and the observer. This phenomenon occurs 

due to gravitational lensing, as predicted by Albert Einstein's theory of general relativity. 

• Gravitational Lensing: Gravitational lensing is the bending of light by a massive 

object, much like how a glass lens bends light to magnify or distort the image. A 

massive object, like a galaxy or even dark matter, distorts the fabric of space-time 

around it, causing the light from a more distant object to follow a curved path. 

• Formation of an Einstein Ring: The Einstein ring specifically forms when the 

gravitational lens (the massive object) lies directly between the light source (a distant 

galaxy) and the observer. The light from the background galaxy is bent and focused, 

forming a ring-shaped image. 

• Rarity of the Phenomenon: Einstein rings are extremely rare due to the highly 

precise alignment needed between the background galaxy, the lensing object, and the 

observer. Less than 1% of galaxies exhibit this phenomenon, making it a rare and 

highly valuable occurrence for astrophysicists. 

 

2. The Discovery of the Recent Einstein Ring Around NGC 6505 

• NGC 6505: The newly discovered Einstein ring surrounds the galaxy NGC 6505, 

located 590 million light-years away from Earth. NGC 6505 itself acts as the 

gravitational lens. Its immense gravitational field bends and magnifies the light 

coming from a distant galaxy located 4.42 billion light-years away. 

• Euclid Space Telescope: The discovery of this Einstein ring was made possible by 

the Euclid Space Telescope, which is part of a mission by the European Space 

Agency (ESA). The images released show a bright ball of light at the center of the 

ring with a cloudy, bright ring surrounding it, which is the distorted light from the 

distant galaxy. 

 

 

 



 

3. Importance of Studying Einstein Rings 

Einstein rings provide unique opportunities for scientists to study otherwise unreachable 

cosmic phenomena. These studies focus on the following: 

• Studying Dark Matter: Einstein rings are crucial in understanding dark matter, an 

elusive and invisible substance that makes up about 85% of the universe's matter. 

Since dark matter doesn't interact with light, it cannot be directly observed. However, 

its gravitational effects can be detected by observing how it bends light from distant 

sources. The lensing effect allows scientists to indirectly observe the presence and 

distribution of dark matter in the universe. 

• Exploring Distant Galaxies: Einstein rings can be used to study distant galaxies, 

some of which are too far away to be observed through traditional means. The 

magnification caused by gravitational lensing enables astronomers to view galaxies 

that would otherwise be invisible due to their great distance and faint light. 

• Understanding the Expansion of the Universe: Gravitational lensing, including the 

formation of Einstein rings, helps scientists understand the expansion of the 

universe. As the universe expands, light from distant galaxies is stretched, which 

affects the way galaxies and their light are observed. By studying Einstein rings, 

researchers can gain insights into the dynamics of cosmic expansion and how galaxies 

have evolved over time. 



 

 

4. About the Euclid Space Telescope 

The Euclid Space Telescope, launched in July 2023, plays a pivotal role in exploring the 

geometry of the universe and the effects of dark energy. Here’s more about the mission: 

• Mission Objectives: Euclid’s main goal is to create the largest and most accurate 3D 

map of the universe. This map will help scientists understand the distribution of 

dark matter and dark energy, which together make up 95% of the universe’s 

content but remain largely mysterious. 

• Technological Capabilities: Euclid is equipped with cutting-edge instruments 

designed to measure the shapes, distances, and motions of galaxies. It observes 

galaxies up to 10 billion light-years away, covering over a third of the sky. The data 

it collects will provide a clearer picture of the universe's structure and evolution. 

• Location and Operation: Euclid is stationed at the Lagrangian Point 2 (L2), located 

1.5 million kilometers away from Earth. This location allows the telescope to have an 

unobstructed view of space, away from the interference of Earth’s atmosphere. 

• Operational Duration: The Euclid telescope is expected to remain operational for at 

least six years, providing scientists with a wealth of data to analyze over the long 

term. 

 

5. The Role of Gravitational Lensing and Einstein Rings in Advancing 

Cosmic Research 

Einstein rings and gravitational lensing allow scientists to probe into parts of the universe that 

would otherwise be inaccessible due to vast distances or obscurity. These phenomena provide 

valuable insights into some of the most fundamental questions in cosmology: 

• Mapping Dark Matter and Dark Energy: By analyzing how light is bent and 

distorted by galaxies and other massive objects, astronomers can map the presence of 



dark matter and understand the role of dark energy in shaping the expansion of the 

universe. 

• Understanding Cosmic Structures: Einstein rings also offer a glimpse into the 

structure of galaxies and galaxy clusters, which are key to understanding the evolution 

of the universe from its early stages to its current form. 

• Testing General Relativity: The observation of Einstein rings provides an 

opportunity to test Einstein’s general theory of relativity on cosmic scales, 

confirming or refining our understanding of how gravity works over vast distances. 

 

6. Future Implications for Astronomy 

The ongoing observations by the Euclid Space Telescope and other space-based 

observatories will continue to shape our understanding of the universe. The study of Einstein 

rings will likely expand as more such phenomena are discovered, giving us a deeper insight 

into the complex forces driving the evolution of galaxies, dark matter, and the universe itself. 
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