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News
University of Washington: 9-Jan-2007 12:30 Eastern US Time.


It’s a breeze 

Supersonic winds, maybe as strong as 9,000 miles an hour, are churning the atmospheres of distant planets. These keep temperatures on their dark sides from plunging at night.

In many of Earth’s inhabited places we are used to cool nights and warm days. But new measurements for three planets outside our solar system show that their temperatures do not fall at night. This is surprising because one side of these strange planets faces its sun all the time. The other is in permanent darkness.

The likely reason for the warm night side is winds stronger than Earth has ever seen, says Eric Agol, a University of Washington assistant professor of astronomy. He is co-author of a poster presenting the findings today at the American Astronomical Society national meeting in Seattle.

The planets he and his colleagues have been studying are gas giants similar in size to Jupiter. They were discovered in the last decade orbiting stars about the same size as our sun. They are all within 150 light years of Earth. 

These planetary systems around other stars are very different from our own solar system. Their gas giants orbit within 5 million miles of their stars. This is far less than any planets in our own solar system, where the gas giants start at Jupiter, which is almost 500 million miles from the sun.

Agol noted that the planets probably have the same side always facing their star. This is because planet and star are so close to each other. Gravity creates huge tidal forces when bodies are this close, and these slow rotation down until eventually it stops.

The Earth has already done this to our Moon. Its rotation has been slowed so much by Earth's gravity that the same side now always faces Earth. In turn the tides raised by the Moon are still slowing the rotation of the Earth.

These extrasolar planets are so close to their host stars that the tidal forces on them are enormous, Agol said. They are thousands of times as strong as tides on Earth.

Astronomers expected sharp differences in temperature between the day and night side of these extrasolar planets. The day side is so close to a blazing source of heat and light. The dark side always faces empty space, with almost no source of radiant heat to warm it. 

But their study shows that the temperature of the day and night sides of these planets are probably about the same. 

“We can't say for sure that we've ruled out significant day-night temperature differences,” Agol says. “But it seems unlikely there is a very big contrast, based on our measurements and what we know about these systems.” Agol is the lead scientist on a project to measure the temperatures of extrasolar planets. 

His colleagues are Nicolas Cowan and David Charbonneau. Cowan is a University of Washington astronomy doctoral student and lead author of the poster. Charbonneau is at the Harvard-Smithsonian Center for Astrophysics 

The astronomers have been using the Spitzer Space Telescope for this project. What they did was to measure infrared light from each planetary system at eight different positions in their orbits. 

They were looking at the brightness of the systems in infrared light. This depends on the temperature. A hot body is brighter in infrared light than a cool one.

The astronomers measured the infrared brightness when the planets' day sides faced the Earth. The measured it when the night sides faced the Earth. And they measured it at various phases in between. 

They found no infrared brightness changes in any of the systems. This strongly suggests there are no big differences in temperatures on the day and night sides.

Indeed the planets seem to have a fairly uniform temperature of about 925( Celsius (1700( Fahrenheit).

"If heat from the parent star is carried to the dark side, then the overall temperature would be lowered somewhat because the heat is being distributed across the planet," Agol said. Theorists believe supersonic winds circulate the heat, he added.

Measuring the temperature of extrasolar planets is a painstaking process. The light from them is so much less bright than the light from their parent stars. 

When a planet goes behind its star it disappears from view on Earth. So there is a small drop in the light we receive from the whole system. But this drop is very small. It is around 0.25%, Agol said. 

So making the observations takes very precise calibration of the instruments and very careful measurements.

The planets studied are called 51 Pegasi, HD179949b and HD209458b. 

51 Pegasi is about 50 light years from our sun. HD179949b is about 100 light years distant. HD209458b is about 147 light years away. A light year is roughly 6 million million miles. 

51 Pegasi was the very first planet extrasolar planet to be discovered. This was in 1995. Since then many extrasolar planets have been observed from Earth. Most orbit very close to their stars. Almost all are gas giants with a mass greater than Jupiter’s. Their distance from Earth and closeness to their suns make them very difficult to gather data from.

The theory is that these planets formed far away from their stars, perhaps as far as Jupiter is from our sun. Then they moved in closer. 

To date no Earth-sized planets have been reported orbiting other stars like our sun.

The Spitzer telescope is managed by NASA's Jet Propulsion Laboratory in Pasadena, Calif., and its science operations are conducted at the California Institute of Technology.

900 words

Flesch reading ease: 62.3

Flesch-Kincaid Grade level: 8.0

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
atmosphere
the mixture of gases that surround a planet

2
calibration
marking an instrument with a scale of measurements

3
churn
stir or swirl vigorously

4
circulate
move from place to place

5
colleagues
people who work together

6
contrast
difference seen clearly when things are compared

7
distributed
spread out

8
electromagnetic
of electric and magnetic fields

9
electromagnetic spectrum
the complete range of electromagnetic waves. These include radio and television waves, microwaves, infrared radiation, visible light, ultraviolet light, X-rays and gamma radiation.

10
electromagnetic wave
electric and magnetic energy that travels through space at nearly 300,000 kilometres per second. Light, radio and X-rays are types of electromagnetic waves. 

11
extrasolar
outside the solar system

12
gas giant
any of the four large outer planets of the Solar System –  Jupiter, Saturn, Uranus, and Neptune – which consist largely of gas and have no solid surface.

13
gravity
long-distance force that pulls all objects together

14
hypothesis
a tentative explanation that leads to predictions that can be tested by experiment

15
infrared
invisible electromagnetic radiation, lying between red light and microwaves on the electromagnetic spectrum

16
inhabited
lived in 

17
light year
distance light travels in one year in empty space; roughly 6 million million miles. Note: a light year is a distance not a time.

18
mass
the amount of matter in a body

19
orbit
path followed by one body around another

20
orbiting
moving in a curved path around a sun, planet or other object in space

21
painstaking
very careful and thorough

22
permanent
lasting forever or a very long time

23
phase
the shape a planet seems to be when all or part of its sunlit half faces Earth

24
planetary system
system of planets in orbit around a star (eg our solar system)

25
plunge
fall sharply and suddenly

26
precise
exact

27
prediction
a thing that has been said will happen before it does; a forecast

28
radiant
radiated or radiating

29
radiate
give out rays of light or other electromagnetic radiation

30
radiation
particles or waves that carry energy and are given out by something

31
rotation
going around, revolving

32
significant
considerable

33
solar system
the sun and all the planets, moons, asteroids, comets, lumps of rock and dust in orbit around it

34
supersonic
greater than the speed of sound

35
temperature
number that tells how hot or cold something is

36
tentative
not definite or certain

37
theorists
scientists who specialise in theory rather than experiment. Compare with experimentalist.

38
theory
a set of ideas, concepts, principles or methods used to explain a wide range of observed facts. The word is often used to mean hypothesis.

39
tidal
of the tides

40
tide
an effect that one large body has on the shape of another because of gravity. This creates bulges. These are most obvious in the tides of the sea. But they also appear on land, although the bulges are much smaller.

41
uniform
the same all over

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 necessarily 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
atmosphere
electric and magnetic energy that travels through space at nearly 300,000 kilometres per second. Light, radio and X-rays are types of electromagnetic waves. 


2
calibration
give out rays of light or other electromagnetic radiation


3
churn
radiated or radiating


4
circulate
people who work together


5
colleagues
a tentative explanation that leads to predictions that can be tested by experiment


6
contrast
of electric and magnetic fields


7
distributed
distance light travels in one year in empty space; roughly 6 million million miles. Note: a light year is a distance not a time.


8
electromagnetic
exact


9
electromagnetic spectrum
lived in 


10
electromagnetic wave
a set of ideas, concepts, principles or methods used to explain a wide range of observed facts. The word is often used to mean hypothesis.


11
extrasolar
path followed by one body around another


12
gas giant
fall sharply and suddenly


13
gravity
greater than the speed of sound


14
hypothesis
stir or swirl vigorously


15
infrared
the shape a planet seems to be when all or part of its sunlit half faces Earth


16
inhabited
an effect that one large body has on the shape of another because of gravity. This creates bulges. These are most obvious in the tides of the sea. But they also appear on land, although the bulges are much smaller.


17
light year
very careful and thorough


18
mass
of the tides


19
orbit
invisible electromagnetic radiation, lying between red light and microwaves on the electromagnetic spectrum


20
orbiting
marking an instrument with a scale of measurements


21
painstaking
the amount of matter in a body


22
permanent
going around, revolving


23
phase
spread out


24
planetary system
number that tells how hot or cold something is


25
plunge
the sun and all the planets, moons, asteroids, comets, lumps of rock and dust in orbit around it


26
precise
scientists who specialise in theory rather than experiment. Compare with experimentalist.


27
prediction
any of the four large outer planets of the Solar System –  Jupiter, Saturn, Uranus, and Neptune – which consist largely of gas and have no solid surface.


28
radiant
difference seen clearly when things are compared


29
radiate
long-distance force that pulls all objects together


30
radiation
the complete range of electromagnetic waves. These include radio and television waves, microwaves, infrared radiation, visible light, ultraviolet light, X-rays and gamma radiation.


31
rotation
lasting forever or a very long time


32
significant
the same all over


33
solar system
particles or waves that carry energy and are given out by something


34
supersonic
the mixture of gases that surround a planet


35
temperature
a thing that has been said will happen before it does; a forecast


36
tentative
move from place to place


37
theorists
outside the solar system


38
theory
system of planets in orbit around a star (eg our solar system)


39
tidal
moving in a curved path around a sun, planet or other object in space


40
tide
considerable


41
uniform
not definite or certain


Activity 2

Comprehension 

1. At what speeds might the winds on these planets be blowing?

2. How many planets have been studied?

3. Are these planets in our own solar system?

4. What did the scientists find that surprised them?

5. What is the likely reason for the warm night side of these planets? [The answer probably does not make sense just yet, but keep reading.]

6. What are these planets made from?

7. Which planet in our own solar system is similar to them?

8. The planets in our solar system are in orbit around the sun. What are these planets in orbit around?

9. What is it about the planetary systems the scientist have been studying that makes them say they are “very different from our own solar system”? 

10. What force slows down a rotating planet, if it is close enough to another large body?

11. Where has this happened in our own solar system?

12. Are the tidal forces on these extrasolar planets greater or less than the tidal forces on Earth?

13. Why is this?

14. Did the astronomers expect the night side of these planets to be hotter or cooler than the day side?

15. Why?

16. What did they actually find?

17. Do they know this for sure?

18. What type of light have they been using to study these planets?

19. If a planet is brighter in infrared light what does this tell you about it?

20. Can you think why they did not use visible light for this? [Hint: the Moon is bright in visible light, but also very cold.]

21. When they found no changes in infrared brightness if a planet’s day or night side was facing them, what did they conclude?

22. Since there is no source of heat shining on the dark side of these planets how do they stay warm?

23. What effect would this have on the temperature on the day side?

24. Why would it have this effect?

25. State two reasons it is very difficult to learn anything at all about these planets.

26. Do you think these gas giants might be inhabited?

27. Give two reasons for answering yes or no to the last question.

28. If you were these astronomers what one question would you most like to know the answer to?

29. How would you go about trying to answer that question?

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.

It's a breeze 

Supersonic winds, maybe as strong as _,000 miles an hour, are churning the atmospheres of _______ planets. These keep temperatures on their dark sides from ________ at night.

In many of Earth's inhabited places we are used to ____ nights and warm days. But new measurements for three _______ outside our solar system show that their temperatures do ___ fall at night. This is surprising because one side __ these strange planets faces its sun all the time. ___ other is in permanent darkness.

The likely reason for the ____ night side is winds stronger than Earth has ever ____, says Eric Agol, a University of Washington assistant _________ of astronomy. He is co-author of a poster presenting ___ findings today at the American Astronomical Society national meeting __ Seattle.

The planets he and his colleagues have been studying ___ gas giants similar in size to Jupiter. They were __________ in the last decade orbiting stars about the same ____ as our sun. They are all within 150 light _____ of Earth. 

These planetary systems around other stars are ____ different from our own solar system. Their gas giants _____ within 5 million miles of their stars. This is ___ less than any planets in our own solar system, _____ the gas giants start at Jupiter, which is almost ___ million miles from the sun.

Agol noted that the planets ________ have the same side always facing their star. This __ because planet and star are so close to each _____. Gravity creates huge tidal forces when bodies are ____ close, and these slow rotation down until eventually it _____.

The Earth has already done this to our Moon. ___ rotation has been slowed so much by Earth's gravity ____ the same side now always faces Earth. In turn ___ tides raised by the Moon are still slowing the ________ of the Earth.

These extrasolar planets are so close to _____ host stars that the tidal forces on them are ________, Agol said. They are thousands of times as ______ as tides on Earth.

Astronomers expected sharp differences in temperature _______ the day and night side of these extrasolar planets. ___ day side is so close to a blazing source __ heat and light. The dark side always faces empty _____, with almost no source of radiant heat to ____ it. 

But their study shows that the temperature of ___ day and night sides of these planets are probably _____ the same. 

"We can't say for sure that we've _____ out significant day-night temperature differences," Agol says. "But it _____ unlikely there is a very big contrast, based on ___ measurements and what we know about these systems." Agol __ the lead scientist on a project to measure the ____________ of extrasolar planets. 

His colleagues are Nicolas Cowan and _____ Charbonneau. Cowan is a University of Washington astronomy doctoral _______ and lead author of the poster. Charbonneau is at ___ Harvard-Smithsonian Center for Astrophysics 

The astronomers have been using ___ Spitzer Space Telescope for this project. What they did ___ to measure infrared light from each planetary system at _____ different positions in their orbits. 

They were looking at ___ brightness of the systems in infrared light. This depends __ the temperature. A hot body is brighter in infrared _____ than a cool one.

The astronomers measured the infrared brightness ____ the planets' day sides faced the Earth. The measured __ when the night sides faced the Earth. And they ________ it at various phases in between. 

They found no ________ brightness changes in any of the systems. This strongly ________ there are no big differences in temperatures on the ___ and night sides.

Indeed the planets seem to have a ______ uniform temperature of about 925° Celsius (1700° Fahrenheit).

"If ____ from the parent star is carried to the dark ____, then the overall temperature would be lowered somewhat _______ the heat is being distributed across the planet," Agol ____. Theorists believe supersonic winds circulate the heat, he _____.

Measuring the temperature of extrasolar planets is a painstaking _______. The light from them is so much less ______ than the light from their parent stars. 

When a ______ goes behind its star it disappears from view on _____. So there is a small drop in the _____ we receive from the whole system. But this drop __ very small. It is around 0.25%, Agol said. 

So ______ the observations takes very precise calibration of the instruments ___ very careful measurements.

The planets studied are called 51 Pegasi, _________ and HD209458b. 

51 Pegasi is about 50 light years ____ our sun. HD179949b is about 100 light years distant. _________ is about 147 light years away. A light year __ roughly 6 million million miles. 

51 Pegasi was the ____ first planet extrasolar planet to be discovered. This was __ 1995. Since then many extrasolar planets have been observed ____ Earth. Most orbit very close to their stars. Almost ___ are gas giants with a mass greater than Jupiter's. _____ distance from Earth and closeness to their suns make ____ very difficult to gather data from.

The theory is that _____ planets formed far away from their stars, perhaps as ___ as Jupiter is from our sun. Then they moved __ closer. 

To date no Earth-sized planets have been reported ________ other stars like our sun.

The Spitzer telescope is managed __ NASA's Jet Propulsion Laboratory in Pasadena, Calif., and its _______ operations are conducted at the California Institute of Technology.

These are all the words that belong in the blanks:
9, 500, about, added, all, and, are, because, between, bright, by, cool, David, day, discovered, distant, Earth, eight, enormous, fairly, far, far, from, from, HD179949b, HD209458b, heat, in, in, in, infrared, is, is, is, is, it, Its, light, light, making, measured, not, of, of, on, orbit, orbiting, other, our, planet, planets, plunging, probably, process, professor, rotation, ruled, said, science, seems, seen, side, size, space, stops, strong, student, suggests, temperatures, that, The, the, the, The, the, the, the, the, their, Their, them, these, this, very, very, warm, warm, was, when, where, years

Answer Key:

It's a breeze 

Supersonic winds, maybe as strong as 9,000 miles an hour, are churning the atmospheres of distant planets. These keep temperatures on their dark sides from plunging at night.

In many of Earth's inhabited places we are used to cool nights and warm days. But new measurements for three planets outside our solar system show that their temperatures do not fall at night. This is surprising because one side of these strange planets faces its sun all the time. The other is in permanent darkness.

The likely reason for the warm night side is winds stronger than Earth has ever seen, says Eric Agol, a University of Washington assistant professor of astronomy. He is co-author of a poster presenting the findings today at the American Astronomical Society national meeting in Seattle.

The planets he and his colleagues have been studying are gas giants similar in size to Jupiter. They were discovered in the last decade orbiting stars about the same size as our sun. They are all within 150 light years of Earth. 

These planetary systems around other stars are very different from our own solar system. Their gas giants orbit within 5 million miles of their stars. This is far less than any planets in our own solar system, where the gas giants start at Jupiter, which is almost 500 million miles from the sun.

Agol noted that the planets probably have the same side always facing their star. This is because planet and star are so close to each other. Gravity creates huge tidal forces when bodies are this close, and these slow rotation down until eventually it stops.

The Earth has already done this to our Moon. Its rotation has been slowed so much by Earth's gravity that the same side now always faces Earth. In turn the tides raised by the Moon are still slowing the rotation of the Earth.

These extrasolar planets are so close to their host stars that the tidal forces on them are enormous, Agol said. They are thousands of times as strong as tides on Earth.

Astronomers expected sharp differences in temperature between the day and night side of these extrasolar planets. The day side is so close to a blazing source of heat and light. The dark side always faces empty space, with almost no source of radiant heat to warm it. 

But their study shows that the temperature of the day and night sides of these planets are probably about the same. 

"We can't say for sure that we've ruled out significant day-night temperature differences," Agol says. "But it seems unlikely there is a very big contrast, based on our measurements and what we know about these systems." Agol is the lead scientist on a project to measure the temperatures of extrasolar planets. 

His colleagues are Nicolas Cowan and David Charbonneau. Cowan is a University of Washington astronomy doctoral student and lead author of the poster. Charbonneau is at the Harvard-Smithsonian Center for Astrophysics 

The astronomers have been using the Spitzer Space Telescope for this project. What they did was to measure infrared light from each planetary system at eight different positions in their orbits. 

They were looking at the brightness of the systems in infrared light. This depends on the temperature. A hot body is brighter in infrared light than a cool one.

The astronomers measured the infrared brightness when the planets' day sides faced the Earth. The measured it when the night sides faced the Earth. And they measured it at various phases in between. 

They found no infrared brightness changes in any of the systems. This strongly suggests there are no big differences in temperatures on the day and night sides.

Indeed the planets seem to have a fairly uniform temperature of about 925° Celsius (1700° Fahrenheit).

"If heat from the parent star is carried to the dark side, then the overall temperature would be lowered somewhat because the heat is being distributed across the planet," Agol said. Theorists believe supersonic winds circulate the heat, he added.

Measuring the temperature of extrasolar planets is a painstaking process. The light from them is so much less bright than the light from their parent stars. 

When a planet goes behind its star it disappears from view on Earth. So there is a small drop in the light we receive from the whole system. But this drop is very small. It is around 0.25%, Agol said. 

So making the observations takes very precise calibration of the instruments and very careful measurements.

The planets studied are called 51 Pegasi, HD179949b and HD209458b. 

51 Pegasi is about 50 light years from our sun. HD179949b is about 100 light years distant. HD209458b is about 147 light years away. A light year is roughly 6 million million miles. 

51 Pegasi was the very first planet extrasolar planet to be discovered. This was in 1995. Since then many extrasolar planets have been observed from Earth. Most orbit very close to their stars. Almost all are gas giants with a mass greater than Jupiter's. Their distance from Earth and closeness to their suns make them very difficult to gather data from.

The theory is that these planets formed far away from their stars, perhaps as far as Jupiter is from our sun. Then they moved in closer. 

To date no Earth-sized planets have been reported orbiting other stars like our sun.

The Spitzer telescope is managed by NASA's Jet Propulsion Laboratory in Pasadena, Calif., and its science operations are conducted at the California Institute of Technology.

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 of 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 agonise 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.)

It’s a breeze 

Supersonic winds, maybe as strong as 9,000 miles an hour, are churning the atmospheres of distant planets. These keep temperatures on their dark sides from plunging at night.

In many of Earth’s inhabited places we are used to cool nights and warm days. But new measurements for three planets outside our solar system show that their temperatures do not fall at night. This is surprising because one side of these strange planets faces its sun all the time. The other is in permanent darkness.

The likely reason for the warm night side is winds stronger than Earth has ever seen, says Eric Agol, a University of Washington assistant professor of astronomy. He is co-author of a poster presenting the findings today at the American Astronomical Society national meeting in Seattle.

The planets he and his colleagues have been studying are gas giants similar in size to Jupiter. They were discovered in the last decade orbiting stars about the same size as our sun. They are all within 150 light years of Earth. 

These planetary systems around other stars are very different from our own solar system. Their gas giants orbit within 5 million miles of their stars. This is far less than any planets in our own solar system, where the gas giants start at Jupiter, which is almost 500 million miles from the sun.

Agol noted that the planets probably have the same side always facing their star. This is because planet and star are so close to each other. Gravity creates huge tidal forces when bodies are this close, and these slow rotation down until eventually it stops.

The Earth has already done this to our Moon. Its rotation has been slowed so much by Earth's gravity that the same side now always faces Earth. In turn the tides raised by the Moon are still slowing the rotation of the Earth.

These extrasolar planets are so close to their host stars that the tidal forces on them are enormous, Agol said. They are thousands of times as strong as tides on Earth.

Astronomers expected sharp differences in temperature between the day and night side of these extrasolar planets. The day side is so close to a blazing source of heat and light. The dark side always faces empty space, with almost no source of radiant heat to warm it. 

But their study shows that the temperature of the day and night sides of these planets are probably about the same. 

“We can't say for sure that we've ruled out significant day-night temperature differences,” Agol says. “But it seems unlikely there is a very big contrast, based on our measurements and what we know about these systems.” Agol is the lead scientist on a project to measure the temperatures of extrasolar planets. 

His colleagues are Nicolas Cowan and David Charbonneau. Cowan is a University of Washington astronomy doctoral student and lead author of the poster. Charbonneau is at the Harvard-Smithsonian Center for Astrophysics 

The astronomers have been using the Spitzer Space Telescope for this project. What they did was to measure infrared light from each planetary system at eight different positions in their orbits. 

They were looking at the brightness of the systems in infrared light. This depends on the temperature. A hot body is brighter in infrared light than a cool one.

The astronomers measured the infrared brightness when the planets' day sides faced the Earth. The measured it when the night sides faced the Earth. And they measured it at various phases in between. 
They found no infrared brightness changes in any of the systems. This strongly suggests there are no big differences in temperatures on the day and night sides.

Indeed the planets seem to have a fairly uniform temperature of about 925( Celsius (1700( Fahrenheit).

"If heat from the parent star is carried to the dark side, then the overall temperature would be lowered somewhat because the heat is being distributed across the planet," Agol said. Theorists believe supersonic winds circulate the heat, he added.

Measuring the temperature of extrasolar planets is a painstaking process. The light from them is so much less bright than the light from their parent stars. 

When a planet goes behind its star it disappears from view on Earth. So there is a small drop in the light we receive from the whole system. But this drop is very small. It is around 0.25%, Agol said. 

So making the observations takes very precise calibration of the instruments and very careful measurements.

The planets studied are called 51 Pegasi, HD179949b and HD209458b. 

51 Pegasi is about 50 light years from our sun. HD179949b is about 100 light years distant. HD209458b is about 147 light years away. A light year is roughly 6 million million miles. 

51 Pegasi was the very first planet extrasolar planet to be discovered. This was in 1995. Since then many extrasolar planets have been observed from Earth. Most orbit very close to their stars. Almost all are gas giants with a mass greater than Jupiter’s. Their distance from Earth and closeness to their suns make them very difficult to gather data from.

The theory is that these planets formed far away from their stars, perhaps as far as Jupiter is from our sun. Then they moved in closer. 

To date no Earth-sized planets have been reported orbiting other stars like our sun.

The Spitzer telescope is managed by NASA's Jet Propulsion Laboratory in Pasadena, Calif., and its science operations are conducted at the California Institute of Technology.

Activity 5
Topics for group discussion or pupil presentations

In groups, pupils should research and prepare short presentations on the following:

1. The brightest objects in our night sky after the Moon are planets. What makes them shine so brightly? Where does the light come from? What is the big difference between visible light and infrared light from planets – where does the infrared light come from? Why does infrared light give a measure of temperature while visible light does not?

2. The tides raised by the Moon are still slowing the rotation of the Earth. How does this work and how big is the effect?

3. People sometimes talk about the dark side of the Moon, and there is even a Pink Floyd album with that title – showing that their music is better than their science. Pupils should find out why “dark side of the Moon” is a bad name and devise a better one.

This whole news item will not make much sense without a clear 3-D picture of the relative positions of Earth, star and exoplanet – and how the exoplanet orbits in such a way as to keep one hemisphere sunlit at all times.

The following class activities on phases of the Moon are from National Science Teachers Association forums, in which teachers share ideas and resources. 

The methods can be adapted to illustrate the slightly different geometry of a sun and its exoplanet observed from Earth. (Essentially the same geometry can be seen within the solar system in the phases of Venus and Mercury):

It can get a little wild, but I give each student a styrofoam ball about three inches in diameter. This is the moon. Their head is the earth. Their arm represents gravity and it is NOT to fail. A light in the middle of the room is the sun. They are instructed to rotate, revolve, make their moon revolve, make it day in California (its on their nose) make it night in California, revolve the moon to the new moon phase blocking the sun etc. You get the idea. You can practice all sorts of concepts. It works best if you can really darken the room. At the end I have a big bag and the "moons" all come flying at it. 

Carol Anderson

An effective method for illustrating how the Moon has phases based on its position relative to the Earth and Sun is to go outside during the morning when the waning Moon is over the east-southeastern horizon. Stand in the sunshine, not in shade, and have the students hold a  Styrofoam ball up so that it blocks the Moon from their view. The ball will show the same phase the Moon does for the same reason the Moon 
shows that phase. To explore how the Moon phases will wane the students could move the Styrofoam ball toward the Sun and note that the  illuminated portion of the Moon decreases.


A description of this activity correlated with Missouri Science Standards is at my web site. http://currentsky.com/activities/moon/index.html

 
Clear Skies...
Bob Riddle
Column Editor, Scope on the Skies

I have a fairly extensive write up of a lesson I developed on phases of the moon and relative size and distance that I have attached. There are several activities in the lesson, but my favorite part is using "moon hats". This is a variation on the standard lamp/ball model. You make moon hats by attaching a skewer/chopstick/dowel rod to the brim of a baseball or painters' hat (I asked my kids for old clean baseball hat they don't want and got 30 the very next day!) Put a 2-inch styrofoam ball on the skewer. Place an unshaded lamp in the middle of a dark room -- if your room doesn't get very dark, consider switching for the day with another teacher. Now, every kid with a hat is their own Earth-Moon system (it is best if every kid has a moon hat -- sharing can lead to some kids paying more attention to what their partner has done that to thinking things through on their own)! They have to figure out and then diagram the Earth-Moon-Sun relationships for the different phases. I was amazed how quickly and well most students got these ideas compared to other teaching strategies!

Alicia Feddor


Links to free activities, lesson plans and background information.

1. www.teachersdomain.org/resources/ess05/sci/ess/eiu/otherplanets/index.html Text and video segment in which two of the most successful planet-hunters discuss the search for extrasolar planets. Teachers’ Domain.

2. www.teachersdomain.org/resources/ess05/sci/ess/eiu/irorigins/index.html Video from NASA on how infrared light can help us understand the origins of the universe using the Spitzer Space Telescope. Teachers’ Domain.

3. www.teachersdomain.org/resources/ess05/sci/ess/eiu/planetsearch/index.html The search for another Earth. Text and NASA video. “In June 2005, the discovery was announced of the smallest extrasolar planet yet found around an average star. Prior to the discovery of this planet, most of the 155 known extrasolar planets have been massive -- Uranus-sized or bigger. At about 7.5 times the mass of Earth, this new planet marked an important milestone towards finding Earth-like planets outside of our solar system.” Teachers’ Domain.

4. www.learner.org/teacherslab/pup/index.html A private universe project, including questions to get at pupil and teacher misconceptions about planetary motion and the phases of planets and satellites.

5. www.spitzer.caltech.edu/ Spitzer Space Telescope home page

6. www.extrasolar.net/evmain.asp Comprehensive guide to extrasolar systems.

7. www.extrasolar.net/planettour.asp?PlanetID=1 Background on 51 Pegasi, the first extrasolar planet and the “archetypal Hot Jupiter”.

8. http://coolcosmos.ipac.caltech.edu/ Rich variety of lessons and tutorials on infrared astronomy. 

9. www.markelowitz.com/exobiology.htm Detailed teacher background on extrasolar systems and the search for life.

10. www.teachersdomain.org/resources/ess05/sci/ess/earthsys/infrared/index.html Video segment adapted from NASA. Learn about infrared radiation, its properties and some of its practical applications. Teachers’ Domain.

11. www.teachersdomain.org/resources/ess05/sci/ess/earthsys/irgallery/index.html Interactive gallery. Human eyes cannot see in the infrared, but with the help of false-colour imaging, temperature differences become visible and invisible features are illuminated. In this interactive gallery, see what objects look like in visible and infrared light. 

12. www.iac.es/proyect/tep/transitanim.html Animation of HD209458 orbiting its sun and showing the effect on visible light from the star. Note that this is how the planet was detected, but does not relate directly to the experiment in this news item

13. www.extrasolar.net/vrml.html “Ever wanted to fly by 47 Ursa Majoris? Enter the protoplanetary disk of beta Pictoris? Meander through the dead worlds of a millisecond pulsar? Or perhaps, you would just like to visit the more familiar planets of our own solar system. Now you can.”

Links to more links

http://planetquest.jpl.nasa.gov/resources/resources_index.cfm

http://btc.montana.edu/CERES/html/EdActivities.html

www.astroed.org/whatsup.shtml

Daily tip for science class discussions and groupwork

Track themes to bring a discussion back on track or reframe it:

· Nudge a group to move on: “Why don’t we look at the fourth question you put on the board now?”

· Prompt for links: “Wait, what was the connection between this and Jack’s question?”

· Use evidence to support or challenge ideas: “Do these lines answer Kanisha’s question?”

· Offer your own dawning discoveries to encourage reframing:

· “Oh, I just realized! Maybe Hector is the real hero of the poem.”

· “What if we solved the problem this way?

· Model the life attitude of vulnerably asking questions, wondering aloud, not knowing.

Roben Torosyan. Managing Classroom Discussion. Center for Academic Excellence, Fairfield University. Private communication.
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