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Journey to find gravitational waves and
unprecedented world discoveries

Let's go back in time to learn about gravitational wave detection and see how important it is for world science.

The 2017 Nobel Prize for Physics was awarded to three scientists for their discoveries of gravity. This work
contributes to confirming the 100-year theory of genius scientist Alber Einstein. Let's go back in time to learn
about gravitational wave detection and see how important it is for world science.

1. The 2017 Nobel Prize for Physics was awarded to research on gravitational waves
2. Discovering new gravitational waves from two black holes collides 3 billion light-years away
3. Gravitational waves can be the key to revealing the existence of another dimension in the universe

In 1916, Karl Schwarzschild, a German physicist, solved Einstein's tensor equations and found a strange solution
whereby around the masses of massive stars have a magic sphere (magical sphere ). Everything that goes into
this space will be sucked into the giant star and there is no way to escape, even the light is no exception.

Even Schwarzschild calculated the radius of this virtual book, called the Schwarzschild radius or the
gravitational radius.
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When Schwarzschild died, he did not know that he discovered something very important that later named John
Wheeler Black Hole. There is no ghost book that Schwarzschild found later, scientists called the Event horizon
(event hoziron), which means the farthest place that human eyes can observe (after the horizon is a black hole). ,
where light, if reached, will be swallowed and never returned.

Also in 1916, the great scientist Einstein proposed the existence of a gravitational carrier that spreads in space at
a speed equal to the speed of light called coherent waves . By solving his equations, Einstein found waves in
theory and made predictions that double stars orbiting a common axis would gradually close together, until the



energy was lost due to radiation. Space in the form of gravitational waves they will rush into each other.

In 1936, Einstein and his student Nathan Rosen used the solution of a standard black hole with a long-necked
neck that was cut off and merged with a similar black hole but turned around. Today, cosmologists visualize this
idea as a portal to connect two different universes and are called Einstein-Rosen Bridge or wormhole. But
Einstein believed that wormholes might exist, but the organisms that entered the mouth of the black hole would
be instantly torn apart by gravity.

In 1963, Roy Kerr, an Australian mathematician found the exact solution of Einstein's equation: when a star dies,
its own gravity causes it to collapse into the interior, turning faster due to the law of conservation dynamics.
amount and form a rotating black hole.

Roy Kerr's test showed that the passage of the wormhole to escape to another dimension was theoretically
possible: centrifugal force (outwardly) due to the rotation of the black hole would balance and cancel the force.
attractive (sucking in), this helps the creatures fall into the mouth of the black hole will not be torn apart
anymore.

Because the black hole is invisible because it absorbs all the light that passes through it, so the astronomer has to
rely on the accretion disks (accretion disk) made up of the accretion gas around the black hole to identify black
holes.

It was not until 1994, clear evidence of superheavy black holes in the middle of the Hubble telescope's new
galaxies. Astronomers believe that our Milky Way, like most galaxies, has black holes in the center. Today there
are hundreds of black holes discovered in the universe and they all spin very quickly around themselves.

In 1984, three scientists Kip Thorne, Ronald Drever and Rainer Weiss formed an interim committee to build the
LIGO project to find gravitational waves.

In 2002, LIGO started operation.



In 2015, Advanced LIGO, a more modern version began looking for gravitational waves.

LIGO (Laser Interferometer Gravitational Wave Observatory) - Gravitational wave monitoring station laser
interferometer is a giant L-shaped device consisting of two pipes about 4 km long connected together. In each
tube, a laser beam is projected continuously, the two beams meet at the angle of the L. The scientists calculated
so that the laser waves cancel each other out and create the interference pattern. Due to polarization, two tubes
are perpendicular to each other, so only one tube is struck by gravitational waves. Then, the length of this tube
will be different from the other tube, causing disturbance to break the balance of the two laser beams, and lose
the interference pattern.

Two LIGO stations in Livingston and Hanford (USA).
According to calculations, LIGO may have to wait 1 to 1000 years to detect the collision of two black holes 300
million light-years from Earth. Luckily, after being upgraded for several hours after the Advance LIGO
discovered the collision of two black holes 1.3 billion light-years from Earth.

Gravitational waves also have the same amplitude, frequency, wavelength and speed as other types of waves.
The speed of gravitational waves is equal to the speed of light, their frequency is very low, so the wavelength is
very long and the energy is low. Therefore it is very difficult to catch gravitational waves.

In a distant galaxy, 1.3 billion years ago, two black holes were caught in a spiral orbit, and at the last moment
they crashed into each other at nearly the speed of light. A new black hole was created after the collision. It
weighs 62 solar masses and emits a huge amount of radiant energy into the universe in just a fraction of a
second, causing the space and time around the collision to deform in the blink of an eye. Because the collision
occurs between two black holes, the energy emitted is gravitational waves, not light waves.



This gravitational wave travels and causes space to expand as it passes. This is space - time in Einstein's
universe.

On February 11, 2016, LIGO scientists announced they had detected waves from a merger of 1.3 billion light-
years away, which is gravitational waves.

June 15, 6, the second time LIGO announced the detection of gravitational waves from a black hole merger 1.4
billion light years from Earth.

LIGO's gravitational wave detection proved Einstein to continue to be right in the gravitational aspect of his
general theory of relativity. For the first time gravitational waves have been demonstrated with experimental
evidence of a phenomenon occurring outside the solar system.

The gravitational wave detection of LIGO for the first time helps science directly prove by experimenting with
the existence of a pair of black holes, which exist only theoretically. From the measured LIGO data, the
scientists discovered the mass of the black hole, the orbital velocity, and the time when two black holes crashed
into each other. They hope, these data also help explain the formation of superheavy black holes at the center of
galaxies.

You finished reading the article "Journey to find gravitational waves and unprecedented world discoveries"
edited by the TipsMake team. We hope this article has provided you with many useful tech tips and tricks. You
can search for similar articles on tips and guides. Thank you for reading and for following us regularly.
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