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Instructions: Use the Reading to Answer the following questions.
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1. Physicist Shadia Habbal studies the solar wind. The best time for her to study it is during a total
which happen only every and
only last for
2. Solar eclipses occur when the is aligned
perfectly between the Earth and

3. The sun’s outer layer is called the

4. Why do scientists study the corona during a solar eclipse?

5. Whatis the solar wind?

6. Some of the particles that escape from the Sun’s poles can travel at up to
compared to particles that leave other parts of the Sun and travel
7. The solar wind can reach the Earth in minutes and can travel beyond

8. Can we feel solar wind? Why or why not?

9. What part of the Earth shields it from solar wind?

10. The particles making up the solar wind are and

11. How hot are these particles?

12. Hotter particles have (MORE / LESS) energy than cooler particles.

13. Because these particles in the solar wind are very hot and very energetic, they are able to

14. A coronagraph is

15. Why are partial solar eclipses not helpful for studying solar wind?
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Using Eclipses

"To Study Solar Wind

Physicist Shadia Habbal does not have an easy
job. At the Smithsonian Astrophysical Obser-
vatory, she studies the solar wind. The best time
to observe the solar wind is during total solar
eclipses—which occur only once every year or
two and last only for a few minutes.

“Not only are total solar eclipses rare and
short-lived, but if one oceurs during cloudy
weather—well, it can be frustrating,” says Dr.
Habbal. An additional difficulty is that each total
solar e be seen only along
stretch of Earth—and that narrow stretch may
oceur on the other side of the planet.
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Dr. Shadia Habbal working at the Smithsonian Astrophysical Observatory
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Solar eclipses occur when the Moon, aligned
perfectly between Earth and the Sun, blocks the
bright solar disk. For just a few minutes, the
Sun’s outer layer, or corona, becomes visible—
and so does the path of solar wind. “It
up as bright streaks in the Su
Dr. Habbal

ows

corona,” says

What Is Solar Wind?

Solar wind is a flow of particles out of the Sun's
corona. The particles may be few and far
between, but they are speedy! Some particl
that escape from the Sun's poles travel as fast as
800 kilometers per second. Particles that blow

out from other regions of the
slower rate—about 300 kilometers per second.
But even at this slower speed, solar wind could
travel around the Earth's equator in less than
2% minutes! Some winds can even travel
beyond Pluto!

Is solar wind really a wind? “Not one you
will ever feel,” explains Dr. Habbal. “The flow
of particles is much less dense than in wind on
Earth, so you wouldn't even feel it if you stood
Not that you could. Earth’s magnetic
field shiclds the planet from solar wind as it
moves throughout the solar s

Sun move at a

nits way.

"During “totality,” when the bright solar disk is covered, the Sun's outer layer—the corona—becomes visible.
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This NASA ilustration shows Earth’s magnetosphere and its interaction with the solar winds

What Exactly Is Blowing?
As it turns out, the Sun sheds—that is, it gives
off particles. The particles making up solar wind

are mainly electrons and protons coming from
the Sun itself. These particles are clectricall
charged, and according to Dr. Habbal, they
super-hot, measuring more than a million
degirees! The hotter something is, the more
energy it has. Solar wind p

nich energy that the Sun

rticles h

gravity cannot hold

them back. “It’ this heat that enables these

particles to escape solar gravity and flow out to

space,” she es

Why Study Solar Winds During an E
A total solar eclipse is a perfect opportur
scientists like Dr. Habbal to study the Sun. The
eclipse blocks the Sun'’s bright light, making it

se?

easier to see solar winds, flares, and other

nelike eruptions. In her 20-year carcer, Dr

bbal has traveled to many continents to wit-

ness solar eclipses. “The beauty of the total

celipse s that it offers terrific resolution and

ails of the corona all the way to the solar

" she says. A coron

aph is a tool that

attaches to a telescope and blocks out most of

the Sun and creates an artificial eclipse. But
according to Dr. Habbal, it doesn't give the
same sharp, complete picture as a total solar
eclipse. And partial eclipses, says Dr. Habbal,
‘do not block the solar disk enough to be able

study the corona

Find out when the next total solar eclipse
will oceur and where. You can bet that Dr.
Habbal and other solar scientists will have a
front-row seat. 0




