After School Astronomy Club Session 5
 Focus: The Sun-Earth Connection
Materials needed:

· It would be ideal if you have a way to connect to the Internet, and to display this information using a projector or a TV monitor.  During this session the students will look at images of aurora, the Sun, and will interact with content in the “Student Observation Network”.  They could also achieve this in a computer lab or a similar setting where they could easily see the computer monitor.
· Bar magnet, transparency paper, paper cup, piece of paper, iron filings
Preparation before meeting:

· Visit the sites listed below to be sure you can access them easily.  It is also helpful to navigate around these sites before taking your students to them.
· If time permits, try the bar magnet field line activity ahead of time so you feel comfortable with the process.
Background knowledge helpful:

· If time permits, visit any of the sites mentioned in our website under “Science Content” and “Sun- Earth Connections” http://afterschoolastronomy.org/sciencecontent/sunearth.html
and spend some time poking around to learn how the Sun impacts our weather and some of our technologies here on Earth.
-  I’ve included an attachment for a pdf. file called “Family Guide to the Sun” from the Space Science Institute that has beautiful graphics and developmentally appropriate content information about the Sun for 3 to 5th graders.  It is a rather long document, but might be nice to send as an attachment to your student’s email addresses.    
Engage:  Observing Auroras  ( 5 minutes)
Show your students some images of auroras.  These can be found at this site, http://www.geo.mtu.edu/weather/aurora/
and on the other pages noted in our “Science Content” section under “Sun- Earth Connection” http://afterschoolastronomy.org/sciencecontent/sunearth.html.  Ask them if they know what they are seeing, and make some visual observations.  Discuss the fact that astronomers make visual observations of phenomena, and then work to understand and figure out what they are observing.  Ask them to make predictions about how aurora occur, and probe to see if they have any background information about auroras. Explain that today they will learn how auroras are caused, and learn other things about the “Sun-Earth Connection”.
Explore:  The Sun-Earth Connection   (15 minutes)
Ask them what they learned about the Sun last week. Probe to determine if they retained information about the composition of the Sun, and help them to review the parts of the Sun that they enacted during the last session.  Review the convective motion that occurs on the Sun, and discuss what happens when particles are released from the Sun.  Ask them if they think those particles ever reach our Earth, and ask them how they think those particles might affect us.  Now look at images of the Sun at http://sohowww.nascom.nasa.gov/
This site shows various images of the Sun that are taken using different filters and wavelengths of light.  Your students will probably not understand why astronomers use these various images, but you can explain that astronomers can learn many things about what is happening on the Sun by using different tools as they observe the Sun.  I would begin by looking at the image that is orange (the EIT rather than the MDI image), and ask them what they observe.  Discuss the different colors, and have them predict what they think is happening on the surface of the Sun.  Ask them if they can find any sunspots, and also look for solar flares and prominences.  If you go to this url, http://son.nasa.gov/tass/sunspotters/submit.htm they can view the current sunspots and can vote on which cluster of sunspots they think are most active.  This is one of many activities in a fabulous site called the “Student Observation Network” which has many activities for students of all ages to participate in as they investigate our Sun.  If you have time, you can look at some of the images of the Sun in different wavelengths and discuss what they observe.  A good site for doing this is the Big Bear Solar Observatory, found at http://son.nasa.gov/tass/sunspotters/ob_bigbear.htm
As you look at the images in different wavelengths, there are tools that allow you to zoom in or out, and a tutorial tells you about the image that you are seeing.
Explain:  Sun-Earth Weather PowerPoint Presentation  (10 minutes)
Show the “Sun-Earth Weather” PowerPoint, and using the information in the “notes section” to guide your discussion.  
Evaluate: Bar Magnet Field Line Demonstration (10 minutes)
Ask the students if they have ever seen the magnetic field that surrounds a simple bar magnet.  Pass around a bar magnet, and ask them to identify the North and South Poles. Ask someone to explain how the Earth is similar to a bar magnet.  Now place the bar magnet on top of the overhead projector, and place a sheet of transparency paper over the magnet (this will prevent the iron filings from sticking to the actual bar magnet, assisting you greatly when it comes to cleaning up!).  Turn on the projector, and sprinkle some iron filings onto the transparency paper. You might need to shake the paper a bit to get the magnetic field lines to appear.  I like to repeat this a few times, pouring the iron filings onto a sheet of paper and then into a paper cup, and gently shaking them onto the transparency paper again. Have the students observe this, and ask them to point out the field lines that emerge each time.  Ask them to explain how this also occurs with the Earth’s magnetic field lines.
Extend: Plan to Participate in this year’s “Sun-Earth Day”
Go to http://sunearthday.nasa.gov/ (the NASA Sun-Earth Connection Forum) to discover a great many activities and resources to help you participate in this year’s “Sun Earth Day”!
