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Cyberspace GRACE

Background: The Soviet Union launched the first artificial satellite, Sputnik, into space on
October 4, 1957. Since then, things have been busy! As of August 19, 1999 there are a
total of 2,616 satellites in Earth orbit, as well as 90 space probes. Probes are objects not
orbiting the Earth but sent to the Moon, planets, comets, etc. In addition, there are about
6,100 pieces of debris in space (pieces of broken up satellites, rocket boosters, lost tools,
etc.) for a grand total of roughly 9,000 objects in space. The U.S. alone accounts for about
3,850 lost objects. The North American Aerospace Defense Command (NORAD) is in
charge of keeping track of all space debris. NORAD'S website
[www.spacecom.af.mil/norad/index.htm] has a collection of information about how they track
satellites. If you want to see some of those satellites, visit http://www.heavens-above.com/.
Enter your latitude and longitude (or choose from a huge database of locations) and you will
receive predictions of satellite passes for your location. From the following web site, you can
subscribe to receive updates when satellites will be coming over your location:
http://www.sky-watch.com/ Many satellites are bright enough to see easily with the naked
eye, and some are bright enough to see in daylight! The purpose of this activity is:
® To enhance and expand the curriculum on the GRACE mission.

® To help students become more familiar with accessing information on the Internet.

Objectives: At the end of the lesson students will be able to:
® Locate the following on a world map: In Russia - Plesetsk, St.
Petersburg, Schelkovo, and Moscow. In Germany - Weilheim,
Neustrelitz, , United States - Austin, Texas. Also locate Greenland
and the Antarctic Ocean.
¢ Identify the GRACE satellite and understand the purpose of the
GRACE mission.

Standards: Science: unifying concepts and processes; science as inquiry; earth and

space science; science and technology

Vocabulary: satellite space probe space debris




Materials: Pre-selected web sites related to GRACE
Internet access Markers

Drawing paper Crayons

Directions to Teacher:

1. Introduce the class to GRACE using posters and the GRACE web site:
http://www.csr.utexas.edu/grace

2. Observe pictures of twin satellites (external/internal views). Point out shape, battery,
antennas, solar cells, launch adapter, and orbit control.

3. Locate websites with mission control
http://www.cnn.com/interactive/space/9907/mcc.tour/frameset.exclude.html and
observe the mission control. Discuss the technology and teamwork observed.

4. Photocopy or trace a world map. Using a world map locate mission control centers in
Germany, Russia, launch site, Austin, Texas, Greenland and Antarctic Ocean. Also locate
any other areas that may have control centers that will assist mission control. Use the
world map from the following website:
www.lib.utexas.edu/Libs/PCL/Map_collection/world_maps/World_0197.jpg

5. Look at images of the Earth as exploration of satellite objects. The following sites have
many images:
http:// nix.nasa.gov/
http://www.images.jsc.nasa.gov/
http://earth.jsc.nasa.gov/
http://www.stsci.edu/EPA/Pictures.html
http:// www.spaceart.com/solar/cap/
http://www.nasa.gov/gallery/photo/index.html
http://antwrp.gsfc.nasa.gov/apod/lib/aptree.html
http://daac.gsfc.nasa.gov/CAMPAIGN_DOCS/OCDST/

http://Athena.wednet.edu/curric/oceans/index-text.html

6. Students will find information about the GRACE mission on the internet. They will
use that information to make a poster about the Gravity Recovery and Climate
Experiment. Display posters. Minimum items to include: launch date, location of

launch, partners for the GRACE mission, mission objectives.




Extensions:
Students will write a paragraph about a GRACE poster that is on display.
Have students find the location of the GRACE satellite on the internet.

Students will track the GRACE satellite at various times (given by the teacher).
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