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Scientists at LIGO observatory are the first to
see neutron stars collide

This illustration provided by the Carnegie Institution for Science depicts the collision of two neutron stars detected on August 17, 2017. The
explosion threw matter, light, radiation and gravitational waves into space. The discovery was reported on October 16, 2017. Photo from
Robin Dienel/Carnegie Institution for Science via AP

Two neutron stars crashed into each other this past August. The event created a flash brighter than

a billion suns. This was this first time that humans have seen this kind of event.

A neutron star is the collapsed center of a large star. Neutron stars are the smallest stars known to

exist. They are only about 12 miles wide, but they are very thick. In other words, neutron stars are

full of mass, or stuff. Only a teaspoon of neutron star material has the mass of about a billion tons.

Gravitational Waves Signaled The Collision

After the neutron stars crashed, they probably collapsed into a black hole. A black hole is an area

in space which has very strong gravity. Something with gravity has enough mass to pull other

things toward it.  Nothing, not even light, can escape from a black hole.
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The collision was first picked up by the U.S.-based Laser Interferometer Gravitational-Wave

Observatory, or LIGO. LIGO is a type of observatory that searches for gravitational waves.

It is not a telescope, though. LIGO is blind. The tool is not searching for light, it is feeling for

gravitational waves. LIGO also cannot operate alone and needs many detectors to know whether a

gravitational wave has taken place.

Gravitational waves are "ripples" in space-time. There are three dimensions of space, which is why

sometimes you hear of three-dimensional objects or movies. Time is the fourth dimension. The

scientist Albert Einstein explained the idea of gravitational waves in 1916. He also said that space

and time were stuck together as one thing, as space-time. Gravitational waves are caused by strong

movements in the universe.

Collision Caused A Disruption In Space-Time

One of LIGO's twin detectors is in Louisiana. Another is in Washington state. LIGO's software

picked up a signal on August 17. They picked up tremors, or shaking in space-time. These

movements had spilled out from the crashing stars that were so far away that it would take 1.3

million years to get there if you were traveling at the speed of light. This set off an alert to

astronomers around the world. Within hours, 70 telescopes in space and on the ground got the

alert. They all turned in the same direction. 

LIGO picked up a humming sound for 100 seconds. It told the story of how the two stars, each

slightly heavier than the sun, approached their death. At first, the stars were separated by 200

miles. They circled each other 30 times a second, then whirled inwards.

Two seconds later, the Fermi space telescope used by the National Aeronautics and Space

Administration, or NASA, picked up an intense burst of gamma rays. Gamma rays are powerful

rays similar to x-rays.

Proof That Gold And Platinum Came From Stars

David Shoemaker is the spokesman for the LIGO Scientific Collaboration.  “It’s [probably] the first

observation of a black hole being created where there was none before, which is pretty darn cool,”

he said. 

When the LIGO detected the star crash, Shoemaker was one of the first to know. He was part of a

small team at LIGO to get a phone alert. They had a special ringtone set up for this. It would let

them know that black holes or neutron stars had collided.

“My phone went off and I smiled,” he said.

Within an hour, the detection had been confirmed by Virgo, a European gravitational wave

detector. The source of the signal had been traced to a small patch of sky. That triggered a global

alert.

As the stars collided, they gave off an intense beam of gamma rays. The sky was showered with

heavy metal elements. This solved a question scientists had for many years about where heavy

metals like gold and platinum came from.
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Dave Reitze is in charge of running LIGO. Reitze says that this is the first real confirmation that

elements like gold, platinum and uranium are mostly produced by neutron stars crashing into

each other.

“The wedding band on your finger or the gold watch you’re wearing was most likely produced a

billion years ago by two neutron stars colliding. That’s pretty cool,” Reitze said.
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Quiz

1 The word "collided" is essential for understanding what happened to the stars.

Which sentence from the article BEST explains what "collided" means?

(A) Two neutron stars crashed into each other this past August.

(B) A neutron star is the collapsed center of a large star.

(C) Within hours, 70 telescopes in space and on the ground got the alert.

(D) They circled each other 30 times a second, then whirled inwards.

2 Read the selection from the section "Gravitational Waves Signaled The Collision."

It is not a telescope, though. LIGO is blind. The tool is not searching for light, it is feeling for
gravitational waves.

What is the meaning of the word "blind" as it is used in the sentence above?

(A) It can only see in bright light.

(B) It can only see things up close.

(C) It is not used to look at things.

(D) It is not very sensitive.

3 The article is organized in sequential order.

WHY did the author choose to organize the information in this way?

(A) to help the reader understand how scientists made an important observation

(B) to help the reader understand the steps in gravitational waves and space-time

(C) to show the reader what happens in space after stars form a black hole

(D) to show the reader how heavy metals used in jewelry first reached Earth

4 Read the paragraph from the section "Proof That Gold And Platinum Came From Stars."

As the stars collided, they gave off an intense beam of gamma rays. The sky was showered with
heavy metal elements. This solved a question scientists had for many years about where heavy
metals like gold and platinum came from.

Which option BEST describes the structure of this paragraph?

(A) pro and con

(B) action and reaction

(C) question and answer

(D) compare and contrast


