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Fourth gravitational wave detected, with European help

The 3-km-long arm part of the Virgo detector for gravitational waves that is located within the site
of EGO, European Gravitational Observatory, between Cascina and Pisa in Tuscany. File   | Photo
Credit: AFP

A fourth gravitational wave has been detected — this time with help from Italy-based equipment —
after two black holes collided, sending ripples through the fabric of space and time, researchers
said Wednesday.

Gravitational waves were predicted by Albert Einstein a century ago as part of his theory of
general relativity, but the first hard evidence of their existence came only in 2015, when two U.S.
detectors found the first such signal.

The latest space-time ripples were detected on August 14, 2017 at 10.30 a.m. GMT (4 p.m. IST)
when two giant black holes with masses about 31 and 25 times the mass of the Sun merged about
1.8 billion light-years away.

Also read: Measuring gravitational waves — in layman’s terms

“The newly produced spinning black hole has about 53 times the mass of our Sun,” said a
statement from the international scientists at Virgo detector, located at the European Gravitational
Observatory (EGO) in Cascina, near Pisa, Italy. “While this new event is of astrophysical
relevance, its detection comes with an additional asset: this is the first significant gravitational
wave signal recorded by the Virgo detector.”

The Virgo detector — an underground L-shaped instrument that tracks gravitational waves using
the physics of laser light and space — recently underwent an upgrade, and while still less
sensitive than its U.S. counterparts, it was able to confirm the same signal.

Known as interferometers, these high-tech underground stations do not rely on light in the sky like
a telescope does, but instead sense vibrations in space and can pick up the “chirp” created by a
gravitational wave.

“It is wonderful to see a first gravitational-wave signal in our brand new Advanced Virgo detector
only two weeks after it officially started taking data,” said Virgo spokesman Jo van den Brand of
Nikhef and Vrije Universiteit (VU) University Amsterdam. The space-time ripple was picked up by
all three detectors at nearly the same time.

Previously, gravitational waves have been found using two U.S.-based detectors, which are the
most sophisticated in the world — known as the Laser Interferometer Gravitational-Wave
Observatory (LIGO) detectors in Livingston, Louisiana, and Hanford, Washington.

The first was found in September 2015 and announced to the public in early 2016, a historic
achievement that culminated from decades of scientific research. LIGO is funded by the National
Science Foundation and operated by the California Institute of Technology (Caltech) and the
Massachusetts Institute of Technology (MIT).

Also read: Second breakthrough for LIGO gravitational wave detectors | LIGO makes third
gravitational wave detection

The Virgo collaboration includes more than 280 physicists and engineers belonging to 20 different
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European research groups. “This is just the beginning of observations with the network enabled by
Virgo and LIGO working together,” said David Shoemaker, MIT’s spokesman for the LIGO
Scientific Collaboration. “With the next observing run planned for Fall 2018 we can expect such
detections weekly or even more often.”

Details about the latest discovery will be published in the journal Physical Review Letters.

A study of nearly 300 people living in different parts of India found that nine single-base variants
(single-nucleotide polymorphisms or SNPs) account
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