
BLACK HOLE: SCIENCE & TECHNOLOGY 
NEWS: Scans of seemingly empty space reveal black holes not far from earth 

 

WHAT’S IN THE NEWS? 
Astronomers discovered Gaia BH3, the largest stellar-mass black hole in the Milky Way, 

using the European Space Agency’s Gaia telescope. This discovery enhances understanding 

of black hole formation and provides a local counterpart to black holes detected by LIGO and 

Virgo through gravitational waves. 

 

1. Discovery of Gaia BH3 

• Mass and Location: 

• Gaia BH3 has a mass of 33 times that of the Sun, making it the largest stellar-

mass black hole discovered in the Milky Way. 

• It is located approximately 2,000 light-years away in the constellation Aquila. 

• Significance: 

• This discovery breaks the previous record held by Cygnus X-1, which has a 

mass of 21 solar masses. 

• Gaia BH3 is the first black hole found in the outer regions of the Milky Way, 

providing new insights into the distribution of black holes in our galaxy. 

• Detection Method: 

• Astronomers identified Gaia BH3 by observing the orbital motion of a nearby 

yellow giant star. 

• The star orbits the black hole every 11.6 years at a distance comparable to that 

between the Sun and Uranus. 

 

2. Gaia Telescope’s Role 

• Mission Overview: 

• Launched in 2013 by the European Space Agency (ESA), Gaia aims to create 

a detailed 3D map of the Milky Way. 

• It measures the positions, distances, and motions of approximately one billion 

stars with unprecedented precision. 

• Function in Black Hole Discovery: 

• Gaia tracks the motion of stars to identify anomalies caused by the 

gravitational influence of invisible massive objects, such as black holes. 

• This method has led to the discovery of three black holes so far: Gaia BH1, 

Gaia BH2, and Gaia BH3. 

• Previous Discoveries: 

• Gaia BH1: Located 1,560 light-years away, it was the closest known black 

hole to Earth until Gaia BH3. 



• Gaia BH2: Approximately nine solar masses, identified using similar 

techniques. 

 

 

3. Formation and Detection of Black Holes 

• Formation Mechanisms: 

• Supernova Explosions: High-mass stars explode at the end of their life cycle, 

leaving behind black holes. 

• Direct Collapse: Some massive stars collapse directly into black holes 

without a supernova explosion. 

• Detection Techniques: 

• Orbital Motion Analysis: When a visible star orbits a black hole, it appears to 

be moving around empty space. 

• Doppler Effect: Ground-based telescopes detect shifts in the star’s light 

spectrum, revealing changes in velocity due to the black hole’s gravitational 

pull. 

• Mass Estimation: Using Kepler’s third law, astronomers calculate the mass of 

the unseen object based on the star’s orbital period and distance. 

 

4. Silent vs. Active Black Holes 

• Silent Black Holes: 

• These black holes do not actively pull in matter or emit X-rays, making them 

difficult to detect. 

• Gaia BH3 is an example of a silent black hole, identified solely through its 

gravitational effects on a nearby star. 

• Active Black Holes: 

• These black holes emit X-rays when matter falls into them, making them 

easier to observe. 

• Examples include Cygnus X-1 and other black holes in binary systems with 

active accretion disks. 

 

5. Connection to Gravitational Wave Detections 

• LIGO and Virgo: 

• These observatories detect gravitational waves—ripples in spacetime caused 

by massive cosmic events like merging black holes or neutron stars. 



• In 2015, LIGO made the first direct detection of gravitational waves from 

merging black holes in distant galaxies. 

• Gaia BH3’s Significance: 

• Gaia BH3 provides a local counterpart to the black holes detected by LIGO 

and Virgo, allowing astronomers to study similar objects within the Milky 

Way. 

• This discovery bridges the gap between gravitational wave observations and 

traditional astronomical methods. 

 

6. Kepler’s Laws and Their Application 

• First Law (Law of Ellipses): 

• Planets and stars orbit their central objects (like black holes) in elliptical paths. 

• Second Law (Law of Equal Areas): 

• A line connecting a planet or star to the central object sweeps out equal areas 

in equal times, indicating faster motion when closer to the object. 

• Third Law (Law of Harmonies): 

• The square of the orbital period is proportional to the cube of the semi-major 

axis of the orbit. 

• This law is used to estimate the mass of black holes based on the orbital 

characteristics of nearby stars. 

 

7. Importance of the Discovery 

• Scientific Insight: 

• Gaia BH3 enhances our understanding of black hole formation, particularly 

for massive stellar-mass black holes. 

• It provides a unique opportunity to study a black hole within the Milky Way, 

complementing observations of distant black holes through gravitational 

waves. 

• Local Study: 

• Being relatively close to Earth, Gaia BH3 allows for detailed observations that 

are not possible with black holes in distant galaxies. 

• This discovery highlights the importance of combining data from multiple 

sources (e.g., Gaia, LIGO, Virgo) to advance our knowledge of black holes. 
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