 Secrets of the Sun

(The Universe – learn360.ca)

1. What two elements make up most of our sun?

2. What type of star is our sun?

3. How many earths would fit into the sun?

4. How long does it take the sun to generate the same amount of power that has been used by all of human civilization?

5. What is the name of the process that the sun uses to generate its power?

6. What two conditions are necessary at the center of the sun in order for nuclear fusion to occur?

7. How much hydrogen is fused into helium each second in the core of the sun?

8. How many 1 megaton hydrogen bombs are needed to equal to the energy created by the sun each second?

9. How long does it take photons from the sun to reach Earth?

10. What evidence is there that our sun and planets were created from the remains of a supernova explosion?

11. How much of the mass of the solar system is contained in the sun?

12. What force of nature drives the explosions on the surface of the sun?

13. Why do sunspots appear dark on the surface of the sun?

14. How big are sunspots?

15. What happens when the energy of a plasma prominence is released?

16. How hot is a solar flare?

17. What are the two surface events that a solar flare can create on the sun?

18. What does CME stand for?

19. What is a CME?

20. How fast can a CME reach Earth?

21. How does the Earth protect itself from a CME?

22. Why does Mars have a very thin atmosphere?

23. What happened in 1989 due to a CME?

24. What causes the Aurora Borealis (the northern lights).

25. What colours does oxygen emit? What colours does nitrogen emit?

26. Why are space weather forecasters so concerned about another solar ‘perfect storm’ hitting the Earth today?

27. What does ‘solar maximum’ mean?

28. When should the next solar maximum occur?

29. What is so odd about the sun’s corona?

30. What is the theory that explains why the sun’s corona is so hot?

31. What is a solar eclipse?

32. How often does a solar eclipse occur?

33. How often does a solar eclipse go over the same spot on the Earth?

34. How long before the sun runs out of fuel and ‘dies’?

35. What will happen when our sun starts to use Helium as a fuel?

36. What will eventually happen to the sun?

Sun Facts
· 1.4 million km diameter (Fit 1 million Earths)
· Located ___________________ km from Earth (1 a.u.)
· Produces Energy by NUCLEAR FUSION
______________________
· Contains _______of all the matter in the solar system!
· Holds Earth in orbit due to gravity.
· Produces energy required for life.
· No Sun = No life
· Solar flares produce particles which interact with the Earth’s ______________________ producing the _____________________________ (Northern Lights).
· These same particles can interfere with ______________________ and ____________________________.
· _______ – Hydrogen fused into Helium (15 million oC)
· _______________________________ – Energy released from core travels outward.  Takes over 5 million years.
· __________________________ – Gas here carries energy to surface.  Cools, sinks, and rises again.
· _____________________________ – Layer giving off energy to solar system.  Approx 6000oC.
· __________________ – Lowest part of Sun’s atmosphere.
· ___________________ – Upper level of Sun’s atmosphere. Only visible during solar eclipse.  Approximately 2 000 000 oC.  Temperature not understood!  Like placing water in an freezer and it boils! 
· __________________________________ – Violent explosions in the chromosphere. 
· ____________________ – “Cool” areas of the photosphere.
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Nuclear Fusion – two or more nuclei collide and ‘fuse’ together to create a new element
· The simplest fusion is between H nuclei.
· Essentially, the H nuclei fuse together (in stages), to create a ___________ nuclei 
· Along with He, energy in the form of _________ is produced (along with invisible particles called _____________).
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Solar Activity - Prominence
· Some atoms get caught in strong magnetic loops on the surface and become prominences.  These are much larger than sunspots.
· During VERY high activity, charged gases can escape from the surface in solar flares.  These high energy particles will then travel to Earth.  They often interfere with electronics on Earth.
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Coronal Mass Ejection (CME)
A large explosion on the surface of the sun resulting in the ejection of large amounts of charged particles and hot gases. If directed towards the Earth they can damage satellites and even affect electrical grids on the surface of the planet.



Solar Flare
A flare is defined as a sudden, rapid, and intense variation in brightness. A solar flare occurs when magnetic energy that has built up in the solar atmosphere is suddenly released. The amount of energy released is the equivalent of millions of 100-megaton hydrogen bombs exploding at the same time.



Total Solar Eclipse

When the moon is perfectly aligned between the sun and the Earth, a total eclipse can occur. The moon is just big enough in the sky to ________________________ the disk of the sun. When this happens the ________________ of the sun is briefly visible.
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Annular Solar Eclipse

When the moon is not perfectly aligned between the sun and the Earth, an annular eclipse can occur. The moon is almost big enough in the sky to ________________________ the disk of the sun. When this happens the ____________________ of the sun is briefly visible forming a ____________________ in the sky.
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Partial Solar Eclipse
When the moon is _____________________ aligned between the sun and the Earth, a partial eclipse can occur. The moon is ___________________ over the sun and therefore cannot cover enough of it to create a total eclipse or even an annular eclipse.
Sunrise/Sunset Investigation

Name:  ________________________________

Go to the website http://www.timeanddate.com/worldclock/astronomy.html. In the bottom right of the page click on ‘Sunrise and Sunset’ (under the Sun and Moon heading). Search for Kitchener, Ontario Canada for the daily sunrise and sunset times in Kitchener. Create a table that provides the following information for all 12 months of the year. Be sure to give your table an appropriate title. (10 marks)

	Month
	Day
	Sunrise Time
	Sunset Time
	Minutes of Daylight

	January
	1
	
	
	

	
	15
	
	
	

	
	31
	
	
	

	February
	1
	
	
	


· For each month the sunrise and sunset times for the first day of the month, the 15th day of the month, and the last day of the month. You should end up with 36 data values (3 values from each of the 12 months of the year).

· Calculate the amount of daylight for each of the days you have recorded. Be careful making this calculation since you are working in hours and minutes. Record your answer as the total number of minutes of daylight for each of the days recorded.

Use a bar graph to plot your data. On the x-axis show the days of the month from your table.  On the y-axis show the amount of daylight in minutes for each of the days in the table. Be sure to give your graph an appropriate title. (6 marks)

Answer the following questions on a separate piece of paper.

1. Using the information from your bar graph, what day of the month has the greatest amount of daylight? Using your knowledge of astronomy, explain why there is so much daylight on this day. (3 marks)

2. Using the information from your bar graph, what day of the month has the least amount of daylight? Using your knowledge of astronomy, explain why there is so little daylight on this day. (3 marks)

3. Using the information from your bar graph, what two days of the year (in two different months) have virtually the same amount of daylight? Using your knowledge of astronomy, explain why these two days have equal amounts of daylight. (3 marks)

4. Draw a rough sketch (including labelled axis) of how this graph would look for a city at the same latitude in Australia (ie. the city in Australia is the same distance from the equator as Kitchener). (4 marks)

5. On what days of the year would the amount of daylight be the same in Kitchener and in the city in Australia? Using your knowledge of astronomy explain why these days have equal amounts of daylight. (3 marks)

Sun’s Surface





Sunspots are areas of __________________________.


They are ___________ that the rest of the surface, 


so they appear darker.


The amount of sunspots at any given time is related to an ____________________ of solar activity 


(magnetic fluxuations).
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