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Daily tip for running science class discussions and groupwork.

News
European Space Agency: 05 April 2007
Starquake

Using data from X-ray satellites, astronomers have caught a magnetar in a giant cosmic hiccup. 

When it comes to eerie astrophysical effects, magnetars are hard to beat. The massive remains of exploded stars, magnetars are the size of mountains. But they weigh as much as our sun. This makes them incredibly dense. 

Magnetars are a type of neutron star. But they possess magnetic fields hundreds of trillions of times as powerful as Earth’s magnetic field – which turns compass needles north.

The giant cosmic hiccup still has scientists puzzled. The researchers describe it in multiple reports in the Astrophysical Journal and Monthly Notices of the Royal Astronomical Society.

The magnetar is in a star cluster about 15 000 light-years away, in the Ara constellation. This is in the southern hemisphere. The magnetar goes by the official name of CXOU J164710.2-455216. Informally it is known as the Westerlund 1 magnetar.

“We only know of about a dozen magnetars,” says Michael Muno. He is a scientist at the California Institute of Technology's Space Radiation Laboratory. He is the original discoverer of the magnetar. 

“In brief, what we observed was a seismic event on the magnetar, which tells us a lot about the stresses these objects endure.”

In September 2005, about a year after Muno found the magnetar, the object produced a burst of radiation. Luckily this came at a time when it was being observed closely by several satellites. These included the European Space Agency's X-ray satellite, XMM-Newton, and NASA's Swift X-ray and gamma-ray observatory. 

Just five days before the burst, Muno and his collaborators had been looking at the magnetar with XMM-Newton. They saw it in the relatively calm state in which he had first found it.

As most magnetars do, this one produces a beam of X-rays. These sweep across the heavens once every ten seconds. Earth lies in the path of this beam. So the magnetar’s speed of rotation could be determined very precisely. 

The event that produced the burst caused the magnetar to shine 100 times more brightly. It created three separate beams that sweep past Earth where only one had existed before. It sped up its rotation rate by about a thousandth of a second.

Muno says more work is needed to understand what happened. The magnetar is built of matter far denser than anything on Earth. Its composition is a bit of a mystery.

But it is possible to make educated guesses. This can be done by extending theories that explain other neutron stars: 

The magnetic fields inside the neutron star are probably wound up, like a twisted spring. As the magnetic fields unwind they create stresses in the outer crust, rather like the stresses created by plate tectonics on Earth. 

The crust would resist these stresses for a while. But eventually it would fracture. This would produce a seismic event – a “starquake”. The fractures would cause the magnetar's surface to shine brightly, from many sources.

In addition, there is reason to think that part of the interior of the neutron star is liquid. This may be rotating faster than the crust. The seismic event could cause this fluid to become attached to the crust. That would make the outer crust speed up slightly. “We think the crust cracked,” Muno says.

The observations are important for two reasons, he adds. “First, we have now seen another way in which these exotic objects dissipate their internal fields as they age.

“Second, this event was only spotted because a team of us were concentrating hard on this newly discovered object. The fact that we saw the event only a year after we discovered the magnetar implies that dozens more could be lurking in our Galaxy.

“If we find many more of these magnetars, we will have to re-evaluate our understanding of what happens when stars die,” says Gianluca Israel. He is an Italian astronomer who is publishing a separate paper on the magnetar with his collaborators in the Astrophysical Journal.

Muno is lead author of a paper appearing this week in Monthly Notices of the Royal Astronomical Society.

X-ray satellites catch magnetar in gigantic stellar ‘hiccup’  Located in a star cluster about 15,000 light-years away in the Ara constellation in the southern hemisphere, the magnetar goes by the unwieldy official name CXOU J164710.2-455216. 

These images were taken by the European Photon Imaging Camera (EPIC), on board ESA’s XMM-Newton satellite, using 0.3-12.0 keV photons. The left panel shows the image of the field before the burst. The magnetar is brighter in the right panel, taken after the burst. A seismic event was observed on this object on September 2005 while it was being heavily observed with several satellites, including ESA’s X-ray satellite, XMM-Newton, and NASA's Swift X-ray and gamma-ray observatory. The event caused the surface of the dense star to crack and shine brightly from multiple sources. Credits: ESA/XMM-Newton/ California Institute of Technology, M.Muno
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675 words

Flesch reading ease: 57.5

Flesch-Kincaid Grade level: 8.4

Word bank
Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow – which are known collectively as directed activities related to texts (DARTs) – pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
astrophysics
branch of astronomy dealing with the physical and chemical makeup of stars, planets and other objects in the universe

2
collaborators
people who work together

3
composition
the parts something is made of

4
constellation
any of 88 groups of stars that seem to form patterns in the night sky

5
cosmic
to do with the universe as a whole

6
data
pieces of information; measurements

7
dense
packed closely together

8
determine
work out; decide

9
dissipate
cause to fade away

10
distort
change the shape away from the normal

11
eerie
strange; mysterious

12
endure
put up with; suffer

13
exotic
strikingly or excitingly different

14
hemisphere
one half of a sphere

15
internal
to do with the inside of something

16
light-year
distance light travels in one year in empty space; roughly 6 million million miles. Note that a light year is a distance not a time.

17
magnetar
a neutron star with an extremely strong magnetic field

18
magnetic field
region around a magnet where its magnetism can affect other objects

19
massive
having a large mass

20
multiple
many

21
neutron
one of the particles of matter that atoms are made of. Neutrons have no electric charge

22
neutron star
dense object made of closely packed neutrons, which results from the collapse of a massive star

23
observe
see and notice, especially in science

24
orbit
move in a curved path around a sun, planet or other object in space

25
plate tectonics
theory that the outer part of the earth is divided into a number of movable plates, whose movement causes seismic activity; the process and dynamics of plate movement

26
precisely
exactly

27
radiation
particles or waves that carry energy and are given out by something

28
re-evaluate
look closely again at

29
relatively
compared to the average

30
resist
withstand the force of

31
rotation
turning

32
satellite
a human-built object that orbits the earth

33
seismic
of or caused by an earthquake or earth vibration

34
stress
force that tends to distort a body; intensity of the internal forces that resist a change in the volume or shape of a material on which external forces act. Stress is expressed as force per unit area. 

35
theory
a set of ideas, concepts, principles or methods used to explain a wide range of observed facts

36
trillion
one million million

37
X-ray
type of electromagnetic radiation that is invisible and penetrating

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, but not in the right order, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings.  


Word
Meaning
Word should be

1
astrophysics
move in a curved path around a sun, planet or other object in space


2
collaborators
change the shape away from the normal


3
composition
type of electromagnetic radiation that is invisible and penetrating


4
constellation
a neutron star with an extremely strong magnetic field


5
cosmic
to do with the universe as a whole


6
data
one half of a sphere


7
dense
theory that the outer part of the earth is divided into a number of movable plates, whose movement causes seismic activity; the process and dynamics of plate movement


8
determine
people who work together


9
dissipate
exactly


10
distort
region around a magnet where its magnetism can affect other objects


11
eerie
work out; decide


12
endure
having a large mass


13
exotic
many


14
hemisphere
branch of astronomy dealing with the physical and chemical makeup of stars, planets and other objects in the universe


15
internal
dense object made of closely packed neutrons, which results from the collapse of a massive star


16
light-year
cause to fade away


17
magnetar
one million million


18
magnetic field
particles or waves that carry energy and are given out by something


19
massive
to do with the inside of something


20
multiple
withstand the force of


21
neutron
strikingly or excitingly different


22
neutron star
look closely again at


23
observe
a human-built object that orbits the earth


24
orbit
force that tends to distort a body; intensity of the internal forces that resist a change in the volume or shape of a material on which external forces act. Stress is expressed as force per unit area. 


25
plate tectonics
distance light travels in one year in empty space; roughly 6 million million miles. Note that a light year is a distance not a time.


26
precisely
any of 88 groups of stars that seem to form patterns in the night sky


27
radiation
of or caused by an earthquake or earth vibration


28
re-evaluate
one of the particles of matter that atoms are made of. Neutrons have no electric charge


29
relatively
turning


30
resist
strange; mysterious


31
rotation
a set of ideas, concepts, principles or methods used to explain a wide range of observed facts


32
satellite
the parts something is made of


33
seismic
packed closely together


34
stress
put up with; suffer


35
theory
compared to the average


36
trillion
pieces of information; measurements


37
X-ray
see and notice, especially in science


Activity 2

Comprehension 

1. Where does a magnetar come from?

2. How big are they?

3. How much do they weigh?

4. What does this mean about the matter they are made from?

5. What type of star is a magnetar?

6. What is special about the magnetic field of a magnetar?

7. To what everyday thing that happens to most of us does the writer compare what has happened to the magnetar?

8. How far away from Earth is this magnetar?

9. What is its informal name?

10. How many magnetars have scientists discovered?

11. Who discovered this magnetar?

12. When did he discover it?

13. What happened about a year later?

14. How did the astronomers know this?

15. Magnetars produce a beam of X-rays that sweep across the sky. If Earth is in the path of this beam, what does this allow astronomers to work out?

16. The seismic event on the magnetar caused three changes in what could be observed here on Earth. State two of them.

17. Do the scientists understand completely what happened?

18. Do they understand completely what a magnetar is made from?

19. Scientists have theories that explain what other neutron stars are made from and how they work. How does this help them to understand what happened in this magnetar?

20. Can you think why the writer calls this an “educated guess”?

21. Do you think “guess” is a good word for this? Explain why or why not.

22. Can you think of another, more scientific word for it?

23. To what everyday object does the writer compare the magnetic fields in a magnetar?

24. This means there is energy stored in these magnetic fields. What happens at first to the outer crust of the magnetar, when this energy is released?

25. What happens eventually to the crust?

26. The writer gives this event a name similar to something that happens here on Earth. What is that name?

27. What is the name of the similar type of event that happens on Earth?

28. Can you think why the crust fracturing would make the magnetar’s surface “shine brightly, from many sources”?

29. The star’s spinning has speeded up slightly. The scientists have come up with a possible explanation for this. In just one sentence, and your own words, what is this explanation?

30. Scientists have discovered only about a dozen magnetars. But they now believe there may be many more of them. Can you think why they might not have discovered these yet?

31. The scientists describe magnetars as “exotic”. What does this mean?

32. In our corner of space we are familiar with planets, comets, asteroids, meteors, moons, the sun and the stars. Do you think there might be many other “exotic objects” in space?

33. Can you name some of these?

Activity 3

Find the missing word
Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

Starquake

Using data from X-ray satellites, astronomers have caught a ________ in a giant cosmic hiccup. 

When it comes to _____ astrophysical effects, magnetars are hard to beat. The massive _______ of exploded stars, magnetars are the size of mountains. ___ they weigh as much as our sun. This makes ____ incredibly dense. 

Magnetars are a type of neutron star. ___ they possess magnetic fields hundreds of trillions of times __ powerful as Earth's magnetic field - which turns compass _______ north.

The giant cosmic hiccup still has scientists puzzled. The ___________ describe it in multiple reports in the Astrophysical Journal ___ Monthly Notices of the Royal Astronomical Society.

The magnetar is __ a star cluster about 15 000 light-years away, in ___ Ara constellation. This is in the southern hemisphere. The ________ goes by the official name of CXOU J164710.2-455216. Informally __ is known as the Westerlund 1 magnetar.

“We only know __ about a dozen magnetars,” says Michael Muno. He is _ scientist at the California Institute of Technology's Space Radiation __________. He is the original discoverer of ___ magnetar. 

“In brief, what we observed was a seismic _____ on the magnetar, which tells us a lot about ___ stresses these objects endure.”

In September 2005, about a year _____ Muno found the magnetar, the object produced a burst __ radiation. Luckily this came at a time when it ___ being observed closely by several satellites. These included the ________ Space Agency's X-ray satellite, XMM-Newton, and NASA's Swift X-ray ___ gamma-ray observatory. 

Just five days before the burst, Muno ___ his collaborators had been looking at the magnetar with __________. They saw it in the relatively calm state __ which he had first found it.

As most magnetars do, ____ one produces a beam of X-rays. These sweep across ___ heavens once every ten seconds. Earth lies in the ____ of this beam. So the magnetar's speed of rotation _____ be determined very precisely. 

The event that produced the _____ caused the magnetar to shine 100 times more brightly. __ created three separate beams that sweep past Earth where ____ one had existed before. It sped up its rotation ____ by about a thousandth of a second.

Muno says more ____ is needed to understand what happened. The magnetar is _____ of matter far denser than anything on Earth. Its ___________ is a bit of a mystery.

But it is possible __ make educated guesses. This can be done by extending ________ that explain other neutron stars: 

The magnetic fields inside ___ neutron star are probably wound up, like a twisted ______. As the magnetic fields unwind they create stresses __ the outer crust, rather like the stresses created by _____ tectonics on Earth. 

The crust would resist these stresses ___ a while. But eventually it would fracture. This would _______ a seismic event - a “starquake”. The fractures would _____ the magnetar's surface to shine brightly, from many sources.

In ________, there is reason to think that part of ___ interior of the neutron star is liquid. This may __ rotating faster than the crust. The seismic event could _____ this fluid to become attached to the crust. That _____ make the outer crust speed up slightly. “We think ___ crust cracked,” Muno says.

The observations are important for two _______, he adds. “First, we have now seen another ___ in which these exotic objects dissipate their internal fields __ they age.

“Second, this event was only spotted because a ____ of us were concentrating hard on this newly discovered ______. The fact that we saw the event only _ year after we discovered the magnetar implies that dozens ____ could be lurking in our Galaxy.

“If we find many ____ of these magnetars, we will have to re-evaluate our _____________ of what happens when stars die,” says Gianluca Israel. __ is an Italian astronomer who is publishing a separate _____ on the magnetar with his collaborators in the Astrophysical _______.

Muno is lead author of a paper appearing this ____ in Monthly Notices of the Royal Astronomical Society.

These are all the words that belong in the blanks:
a, a, addition, after, and, and, and, as, as, be, built, burst, But, But, cause, cause, composition, could, eerie, European, event, for, He, in, in, in, it, It, Journal, Laboratory, magnetar, magnetar, more, more, needles, object, of, of, only, paper, path, plate, produce, rate, reasons, remains, researchers, spring, team, the, the, the, the, the, the, the, them, theories, this, to, understanding, was, way, week, work, would, XMM-Newton

Answer Key:

Starquake

Using data from X-ray satellites, astronomers have caught a magnetar in a giant cosmic hiccup. 

When it comes to eerie astrophysical effects, magnetars are hard to beat. The massive remains of exploded stars, magnetars are the size of mountains. But they weigh as much as our sun. This makes them incredibly dense. 

Magnetars are a type of neutron star. But they possess magnetic fields hundreds of trillions of times as powerful as Earth's magnetic field - which turns compass needles north.

The giant cosmic hiccup still has scientists puzzled. The researchers describe it in multiple reports in the Astrophysical Journal and Monthly Notices of the Royal Astronomical Society.

The magnetar is in a star cluster about 15 000 light-years away, in the Ara constellation. This is in the southern hemisphere. The magnetar goes by the official name of CXOU J164710.2-455216. Informally it is known as the Westerlund 1 magnetar.

“We only know of about a dozen magnetars,” says Michael Muno. He is a scientist at the California Institute of Technology's Space Radiation Laboratory. He is the original discoverer of the magnetar. 

“In brief, what we observed was a seismic event on the magnetar, which tells us a lot about the stresses these objects endure.”

In September 2005, about a year after Muno found the magnetar, the object produced a burst of radiation. Luckily this came at a time when it was being observed closely by several satellites. These included the European Space Agency's X-ray satellite, XMM-Newton, and NASA's Swift X-ray and gamma-ray observatory. 

Just five days before the burst, Muno and his collaborators had been looking at the magnetar with XMM-Newton. They saw it in the relatively calm state in which he had first found it.

As most magnetars do, this one produces a beam of X-rays. These sweep across the heavens once every ten seconds. Earth lies in the path of this beam. So the magnetar's speed of rotation could be determined very precisely. 

The event that produced the burst caused the magnetar to shine 100 times more brightly. It created three separate beams that sweep past Earth where only one had existed before. It sped up its rotation rate by about a thousandth of a second.

Muno says more work is needed to understand what happened. The magnetar is built of matter far denser than anything on Earth. Its composition is a bit of a mystery.

But it is possible to make educated guesses. This can be done by extending theories that explain other neutron stars: 

The magnetic fields inside the neutron star are probably wound up, like a twisted spring. As the magnetic fields unwind they create stresses in the outer crust, rather like the stresses created by plate tectonics on Earth. 

The crust would resist these stresses for a while. But eventually it would fracture. This would produce a seismic event - a “starquake”. The fractures would cause the magnetar's surface to shine brightly, from many sources.

In addition, there is reason to think that part of the interior of the neutron star is liquid. This may be rotating faster than the crust. The seismic event could cause this fluid to become attached to the crust. That would make the outer crust speed up slightly. “We think the crust cracked,” Muno says.

The observations are important for two reasons, he adds. “First, we have now seen another way in which these exotic objects dissipate their internal fields as they age.

“Second, this event was only spotted because a team of us were concentrating hard on this newly discovered object. The fact that we saw the event only a year after we discovered the magnetar implies that dozens more could be lurking in our Galaxy.

“If we find many more of these magnetars, we will have to re-evaluate our understanding of what happens when stars die,” says Gianluca Israel. He is an Italian astronomer who is publishing a separate paper on the magnetar with his collaborators in the Astrophysical Journal.

Muno is lead author of a paper appearing this week in Monthly Notices of the Royal Astronomical Society.

Activity 4

What kind of statement?
Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Aims/reasons for doing the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn’t always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonize too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.
Answer Key: (This is an illustrative set of choices. There are many others.)

Starquake

Using data from X-ray satellites, astronomers have caught a magnetar in a giant cosmic hiccup. 

When it comes to eerie astrophysical effects, magnetars are hard to beat. The massive remains of exploded stars, magnetars are the size of mountains. But they weigh as much as our sun. This makes them incredibly dense. 

Magnetars are a type of neutron star. But they possess magnetic fields hundreds of trillions of times as powerful as Earth’s magnetic field – which turns compass needles north.

The giant cosmic hiccup still has scientists puzzled. The researchers describe it in multiple reports in the Astrophysical Journal and Monthly Notices of the Royal Astronomical Society.

The magnetar is in a star cluster about 15 000 light-years away, in the Ara constellation. This is in the southern hemisphere. The magnetar goes by the official name of CXOU J164710.2-455216. Informally it is known as the Westerlund 1 magnetar.

“We only know of about a dozen magnetars,” says Michael Muno. He is a scientist at the California Institute of Technology's Space Radiation Laboratory. He is the original discoverer of the magnetar. 

“In brief, what we observed was a seismic event on the magnetar, which tells us a lot about the stresses these objects endure.”

In September 2005, about a year after Muno found the magnetar, the object produced a burst of radiation. Luckily this came at a time when it was being observed closely by several satellites. These included the European Space Agency's X-ray satellite, XMM-Newton, and NASA's Swift X-ray and gamma-ray observatory. 

Just five days before the burst, Muno and his collaborators had been looking at the magnetar with XMM-Newton. They saw it in the relatively calm state in which he had first found it.

As most magnetars do, this one produces a beam of X-rays. These sweep across the heavens once every ten seconds. Earth lies in the path of this beam. So the magnetar’s speed of rotation could be determined very precisely. 

The event that produced the burst caused the magnetar to shine 100 times more brightly. It created three separate beams that sweep past Earth where only one had existed before. It sped up its rotation rate by about a thousandth of a second.

Muno says more work is needed to understand what happened. The magnetar is built of matter far denser than anything on Earth. Its composition is a bit of a mystery.

But it is possible to make educated guesses. This can be done by extending theories that explain other neutron stars: 

The magnetic fields inside the neutron star are probably wound up, like a twisted spring. As the magnetic fields unwind they create stresses in the outer crust, rather like the stresses created by plate tectonics on Earth. 

The crust would resist these stresses for a while. But eventually it would fracture. This would produce a seismic event – a “starquake”. The fractures would cause the magnetar's surface to shine brightly, from many sources.

In addition, there is reason to think that part of the interior of the neutron star is liquid. This may be rotating faster than the crust. The seismic event could cause this fluid to become attached to the crust. That would make the outer crust speed up slightly. “We think the crust cracked,” Muno says.

The observations are important for two reasons, he adds. “First, we have now seen another way in which these exotic objects dissipate their internal fields as they age.

“Second, this event was only spotted because a team of us were concentrating hard on this newly discovered object. The fact that we saw the event only a year after we discovered the magnetar implies that dozens more could be lurking in our Galaxy.

“If we find many more of these magnetars, we will have to re-evaluate our understanding of what happens when stars die,” says Gianluca Israel. He is an Italian astronomer who is publishing a separate paper on the magnetar with his collaborators in the Astrophysical Journal.

Muno is lead author of a paper appearing this week in Monthly Notices of the Royal Astronomical Society.
Activity 5
Topics for group discussion or pupil presentations

1. The astronomer says that if many more of these magnetars are found, “we will have to re-evaluate our understanding of what happens when stars die.” 
What does this mean? 

What is it about finding more magnetars that will force the scientists to re-evaluate their ideas about what happens when stars die?
2. Activity 4 may be carried out by students individually. But it is even more valuable as a basis for group discussion. Thinking about the different types of statement, defending choices, and trying to reach agreement as a group provides a great deal of insight into the science of a particular story, and the nature of scientific research in general.

This story is particularly rich in hypotheses. So a useful exercise for students is to study the story and find every a) hypothesis and b) statement of existing knowledge. 

They should do this individually and gather their choices in two columns. Then in small groups they should compare choices, discuss differences and attempt to reach agreement or at least consensus as a group.

3. Another useful exercise is for students to try to place their list of hypotheses in some kind of order, from quite likely to highly speculative. This yields valuable insights into the nature of scientific thinking.

Links to free activities, resources and lessons

1. http://imagine.gsfc.nasa.gov/docs/ask_astro/neutron_star.html Ask an astrophysicist: questions and answers about neutron stars. 

2. http://hurricanes.nasa.gov/universe/science/stars.html 
How do stars form and evolve?

3. http://www.nasa.gov/audience/foreducators/starcount/home/index.html Star Count is a NASA education activity that “turns students into astronomers and gives teachers the resources to capitalize on the fun”. It challenges students to research answers to the questions: “Do people everywhere see the same number of stars in the night sky? Why or why not?” The activity encourages students to go outside at night and count the stars in the sky. 

4. http://amazing-space.stsci.edu/eds/overviews/tales/glorious_end.php.p=Teaching+tools%40%2Ceds%2Ctools%2C%3EStellar+evolution%40%2Ceds%2Ctools%2Ctopic%2Cstars.php#how Background on the end of stars.

5. http://www.teachersdomain.org/resources/ess05/sci/ess/eiu/fusion/index.html All the stars in the universe are nuclear furnaces fueled by fusion, which creates all the naturally occurring elements heavier than hydrogen and helium. This video segment from NOVA illustrates the critical role that stars play in creating the elements.

6. http://www.planetary.org/blog/article/00000546/ “There's one kind of star that I find fascinating, and that's neutron stars. These are the densest things … in the universe, and they actually do have solid surfaces, but it's a solid form of a whole different state of matter than we've ever encountered …”

7. http://www.nasa.gov/centers/goddard/news/topstory/2004/0106magnetar.html  In a lucky observation, scientists say they have discovered a neutron star in the act of changing into a rare class of extremely magnetic objects called magnetars. No such event has been witnessed definitively until now. This discovery marks only the tenth confirmed magnetar ever found…

8. http://www.eurekalert.org/multimedia/pub/1684.php The discovery early this year of the first magnetar - a highly magnetized star - put the spotlight on a small class of stars called Anomalous X-ray Pulsars, or AXPs. 
9. http://science.nasa.gov/newhome/headlines/ast05mar99_1.htm “Twenty years ago today, a new astrophysical mystery came banging on the door. It was a burst of gamma radiation so strong that it swamped detectors. It was the calling card for a new type of star - the magnetar.

Links to more

http://www.nasa.gov/audience/foreducators/topnav/subjects/spacescience/Stars.html 

http://amazing-space.stsci.edu/eds/
Daily tip for science class discussions and groupwork

“It is ironic that much scientific teaching is unscientific in nature, not justifying knowledge from the pupils’ point of view. Space and time for argument can enable pupils’ engagement with evidence. Seen in this light, argument is not a luxury in science education. As discourse of science, it is absolutely fundamental to understanding the nature of science.”

Erduran, S. (2007) Argument, discourse and interactivity. School Science Review,  88 (324), pp. 29-30 
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