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Telescope captures most detailed pictures yet
of the sun

Image 1. The Inouye Solar Telescope has produced the most detailed photograph of the sun's surface ever taken. Image: NSO/NSF/AURA

New pictures show the sun's surface in fresh detail. The images come from the Inouye Solar

Telescope in Hawaii. 

The images show a surprising level of structure hidden within the churning surface. They are the

clearest pictures of the sun ever.  

"These are the highest-resolution images of the solar surface ever taken," said Thomas Rimmele.

He is head of the Inouye Solar Telescope project. "What we previously thought looked like a bright

point — one structure — is now breaking down into many smaller structures."

The telescope's resolution is more than twice that of the next best solar observatories.

Speckled With Rocklike Structures

The images show the sun's surface to be speckled with rocklike structures. They look like nuggets

of gold. Each is about the size of France. Bright spots appear to be rising at the center of each
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grain. They are rising columns of plasma, or superheated gas. The plasma reaches up to 10,800

degrees Fahrenheit. Each bright spot shows where heat is violently released from the sun's interior

to its surface. As the plasma cools, it descends. It falls back below the surface through narrow,

shadowy channels between neighboring granules.

The new details will help scientists understand the sun. Experts will hopefully be able to better

predict the sun's cycles. 

The U.S. National Solar Observatory is a government science agency that studies the sun. The

agency's new $344 million telescope features a 4.5-yard mirror, the world's largest for a solar

telescope. The instrument is located at the 10,000-foot top of the Haleakalā volcano on the island

of Maui.

Major Challenge

Valentin Pillet is head of the National Solar

Observatory. He described the telescope as a

"formidable technological achievement." It had been

under construction since 2013. A major challenge was

keeping the telescope's main mirror at the right

temperature while it looked directly at the sun. Any

temperature change causes air turbulence that could

ruin the image quality. The heat from the sun is super

intense. It could melt metal at the mirror's focus

point.

Each night, a swimming pool's worth of ice is emptied

into eight tanks. During the day, cooling material is

routed through the ice tanks. Then it is carried

through the building holding the telescope. The cooling liquid travels through 7.5 miles of pipes.

More than 100 air jets also blow behind the main mirror.

Incoming light from the sun is pointed from the main mirror. The light goes into a chamber of

mirrors that sits below the building's dome. Here, the light is bounced from mirror to mirror.

Special scientific instruments split the light. The observatory's full set of instruments will come

online later this year. They will allow scientists to measure the magnetic field from the sun's

surface up to its outer atmosphere. 

"The bright features [in the image] … are the foothills of magnetic fields that extend all the way up

into the corona and beyond," said Rimmele. He then explained how far scientists will be able to

measure with the new instruments. 

Solving Mysteries About Sun

The observations could help explain long-standing mysteries about the sun. One strange fact is

that the corona, or the sun's atmosphere, is heated to millions of degrees. Its surface, however, is

only about 10,800 degrees Fahrenheit. Understanding the physics of solar events like solar flares

could help scientists. They might become better at predicting space weather. Solar events can

damage GPS systems and power grids. They can also knock out communication channels.
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The new images come as more missions send back information about the sun. NASA, the U.S.

space agency, is gathering information from the Parker Solar Probe. Next week is the launch of the

Solar Orbiter mission. The mission is a joint effort between NASA and the European Space

Agency.
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Quiz

1 Read the section "Major Challenge."

Choose the selection from the section that shows creating a telescope that looks at the sun was problematic.

(A) It had been under construction since 2013. A major challenge was keeping the telescope's main mirror
at the right temperature while it looked directly at the sun. Any temperature change causes air
turbulence that could ruin the image quality. The heat from the sun is super intense. It could melt metal
at the mirror's focus point.

(B) Each night, a swimming pool's worth of ice is emptied into eight tanks. During the day, cooling material
is routed through the ice tanks. Then it is carried through the building holding the telescope. The cooling
liquid travels through 7.5 miles of pipes. More than 100 air jets also blow behind the main mirror.

(C) Incoming light from the sun is pointed from the main mirror. The light goes into a chamber of mirrors that
sits below the building's dome. Here, the light is bounced from mirror to mirror. Special scientific
instruments split the light.

(D) "The bright features [in the image] … are the foothills of magnetic fields that extend all the way up into
the corona and beyond," said Rimmele. He then explained how far scientists will be able to measure
with the new instruments.

2 Read the paragraph below from the section "Solving Mysteries About Sun."

The observations could help explain long-standing mysteries about the sun. One strange fact is
that the corona, or the sun's atmosphere, is heated to millions of degrees. Its surface, however, is
only about 10,800 degrees Fahrenheit. Understanding the physics of solar events like solar flares
could help scientists. They might become better at predicting space weather. Solar events can
damage GPS systems and power grids. They can also knock out communication channels.

Which of the following is an accurate explanation of what this paragraph means?

(A) The images could help scientists better understand the sun's atmosphere and how it affects space
weather.

(B) The images could help scientists better understand the sun's atmosphere and how its GPS systems and
power grids are affected.

(C) The images could help scientists better understand the sun's atmosphere and how communication
channels are affected by solar flares.

(D) The images could help scientists better understand the sun's atmosphere and how it affects the
existence of a corona around the sun.

3 Read the sentence from the section ”Major Challenge."

Special scientific instruments split the light.

Which answer uses "instruments" in the same way as the sentence above?

(A) The carpenter searches for his instruments to measure the board.

(B) The teacher uses movies as instruments for learning.

(C) The surgeon laid out her instruments on a table next to the patient.

(D) The performers picked up their instruments and began to play.
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4 Read the following selection from the section "Major Challenge."

The heat from the sun is super intense. It could melt metal at the mirror's focus point.

What is the meaning of the word "intense" as it is used in the selection above?

(A) very loud

(B) very weak

(C) extremely hard

(D) extremely strong


