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PULSE OF THE PLANET



Theme:  Search for Extraterrestrial Intelligence
Title:  “Are We Alone??”
Overview: Is there other life out there?  If there is life, has it evolved like we did?  If they have evolved do they possess the technology that we have?  If the answer to these questions is in the numbers – all the stars out there, with about half of them having planets and some of those planets having Earth-like conditions, then aren’t the chances good for other life?  These questions are constantly being asked and debated, and we are seeking the answers.  Technology is on our side – we have developed complex machines to help us with this.  Yet, the question still remains:  Is anybody out there?
Grade Level: 5-8
Subject Matter:

· Astronomy

· Space Science
Duration:  3-5, 40-minute periods
National Standards Addressed:

Earth and Space Science

· Earth in the solar system
Objectives:
By the end of the lesson, the students will be able to:

· Explain the why the conditions are Earth make it exemplary to support life.

· Describe possible “contacts” from ET’s.

· Formulate an opinion on the possibility of Earth contacting other civilizations.

Materials:

· Computers

· Internet Connection

· Handouts

Procedure:
1. Hook:  Question Prompts.  Students will answer questions on whiteboards in small groups.  Provide time between questions to analyze and discuss answers.

a. What substance covers about 70% of the surface of Earth?

b. Why is this substance so important to life?

c. Is Earth the only planet in our solar system with liquid water?

d. Is Earth the only planet in our galaxy with liquid water?

e. Why do you think there is so much liquid water on Earth?

f. If other planets had liquid water, do you think that there could be living things on those planets?  Explain your answer.

g. If there were other organisms like us on other planets in the universe do you think they would look like us?

h. If there were other organisms like us on other planets in the universe do you think they would have the same intelligence as us?

2. Is Earth Rare? (Are there any other planets like Earth?)

a. The students will complete an internet study guide to determine if there is evidence that there are other planets like Earth.

b. Provide students with a copy of the handout “What’s so Special about planet Earth? Study Guide”

c. Provide time in class to work on the study guide as some questions might require prompting.

d. Pay special attention to the opinion/analysis questions.  These questions will determine whether the students are understanding the objectives.

e. Establish a due date.

3. There is life out there – an argument for ET life.

a. Set up the assignment with this question prompt:

i. There are about 100 billion stars in the Milky Way Galaxy, and if half of those stars have planets, and of that (50 billion stars) one in five have planets able to sustain life, don’t you think there could be life out there somewhere?

ii. Listen to answers/reactions.

b. Provide students with a copy of the handout “There is Life Out There Study Guide.”

Handouts:

What’s So Special About Planet Earth? Study Guide

Use the internet sites to answer the questions below.  As the teacher, I will pay special attention to the opinion questions.   A number in parentheses will follow each question.  This number corresponds to a web site listed at the end of the study guide.  Use this to help you answer the question.  Please answer the questions on a separate sheet of paper.

Milky Way Galaxy


1.  What kind of galaxy is our solar system in?  (1)

2. Where is our solar system in the Milky Way Galaxy? (1)

3. What is the diameter of the Milky Way Galaxy? (1)

4. How long does it take our solar system to make one revolution around the Milky Way Galaxy? (1)

Water

5. How much water (in gallons) is on the Earth? (3)

6. How much of this water is:  saltwater, freshwater? (3)

7. What percentage of your body is made of water?  Take your weight and calculate your weight in water. (3)

8. What is water best at doing?  (2)

9. What goes on in your body that needs water to work?  Be specific. (2)

10. Does liquid water ever stand still?  How is this helpful for life? (2)

11. What does water do for our atmosphere (hint: stability)?  (2)

12. Could other liquids, like ammonia or (cold) liquid methane, possibly support life?  Why or why not? (2)

13. Write the quote by Neil de Grasse Tyson, astrophysicist and director of the Hayden Planetarium at the American Museum of Natural History, on water being essential for life.  (2)

14. Based on the line of questions in #5 through #13, do you think water is necessary for life?  Why do you think this?
Life Itself

15. Does any other planet (that we know of) have life? (4)

16. How many planets have scientists found orbiting nearby stars in our galaxy? (5)

17. How many of these planets (in question 17) are “Earthlike?” (5)

18. Based on questions 15-17, what is your opinion on the chances of us finding life on another planet near Earth?

Everything is “Just Right…”

19. How is the Earth’s distance to the Sun “just right” and how would this effect our water? (4)

20. What is the concept of plate tectonics? (4)

21. How does water and plate tectonics go hand in hand?  There are a few answers to this? (4)

22. Describe how Earth’s size is “just right.” (4)

23. How does Jupiter, our “big brother” help out life on Earth? (4)

24. List and describe two ways the moon makes everything “just right” on Earth. (4)

25. After all this, you are probably thinking that life is common to Earth and that we probably won’t find other life (much less intelligent life like us).  However, scientists think otherwise.  Write down the last quote of this article by Alan Boss. (4)

Use the following sites to perform your research:

1. http://school.discoveryeducation.com/schooladventures/universe/galaxytour/milkyway.html 

2. http://www.pbs.org/wgbh/nova/origins/essential.html 

3. http://science.howstuffworks.com/question157.htm 

4. http://www.livescience.com/space/080708-st-special-earth.html 

5. http://planetquest.jpl.nasa.gov/ 

6. http://www.allaboutcreation.org/origin-of-the-universe-video.htm
There is Life Out There Study Guide

Use the internet sites to answer the questions below.  As the teacher, I will pay special attention to the opinion questions.  A number in parentheses will follow each question.  This number corresponds to a web site listed at the end of the study guide.  Use this to help you answer the question.  Please answer the questions on a separate sheet of paper.

Intro 

1. Can sound travel through space?  Why/why not? (4)

2. How will we able to “hear” contact from extra-terrestrial life? (1)

3. What is the task of scientists at the SETI Institute (Search for Extra-Terrestrial Life)? (1)

4. Where and what is electromagnetic energy? (1)

5. Why are we “listening” to electromagnetic energy? (1)

6. What “sound” is going on in the background of this program? (1)

7. What kinds of detectable “sounds” might ET’s make? (2)

8. If we were actually picking up signals from ET intelligence, what might that “sound” like? (3)

9. Based on what you have learned so far, if ET’s were trying to communicate with us, do you think we would be able to detect it?  Why/why not?

The Drake Equation

10. What is the Drake Equation?  What does it attempt to do? (5, 7)

11. Write out the Drake Equation and describe each part of the equation.  For example:  “N” is the number of advanced civilizations that might be able to communicate with other civilizations.  (Ask your teacher for help if you need to)  (5, 7)

12. According to Frank Drake, what is the number of broadcasting civilizations in our galaxy” (7)

13. Based on what you learned in questions 9 through 11, what   is your opinion on us finding other intelligent civilizations? 

Abduction?

14. Read through the interview with John Velez.  Come to a conclusion on your thoughts or feelings on what you read.  Then, write a paragraph on your opinion of John Velez’s experiences.  (8)

Our Communication

15. What is the Arecibo Message? (9)

16. What was the purpose of the Arecibo Message? (9)

17. Who created the message and when was it created? (9)

18. List and describe the different parts to the Arecibo Message.  (9)

19. If you had to make your own Arecibo Message, what would you include in it?

Contact?

20. What happened in February 2003? (10)

21. How many times has the SETI Institute picked up this radio signal? (10)

22. What is the name of this signal?  (10)

23. Why do scientists think this might be a real message from ET’s?  (10)

24. Explain how this signal could be a possible fraud. (10)

Resources:

1. Pulse of the Planet program #2116:  “Listening to the Universe – Intro.”

2. Pulse of the Planet program #2117:  “Listening to the Universe – False Alarm.”

3. Pulse of the Planet program #2118:  “Listening to the Universe – Simulation.”

4. http://www.qrg.northwestern.edu/projects/vss/docs/space-environment/1-is-there-sound-in-space.html
5. http://www.setileague.org/general/drake.htm
6. http://www.pbs.org/wgbh/nova/origins/drake.html 

7. http://www.pbs.org/wgbh/nova/origins/aliens.html 

8. http://www.pbs.org/wgbh/nova/aliens/johnvelez.html 

9. http://www.fourmilab.ch/goldberg/arecibo_decoded.html 

10. http://www.newscientist.com/article.ns?id=dn6341
Additional Resources

Web Sites

Radio Astronomy Laboratory - University of California at Berkeley

http://ral.berkeley.edu/
Deep Space Network – NASA

http://deepspace.jpl.nasa.gov/dsn/
Goldstone Apple Valley Radio Telescope

http://www.lewiscenter.org/gavrt/
Planet Quest – NASA Jet Propulsion Lab

http://planetquest.jpl.nasa.gov/
SETI Institute 

http://www.seti.org/Page.aspx?pid=211
The Carl Sagan Portal 

http://www.carlsagan.com/
Allen Telescope Array

http://www.seti.org/Page.aspx?pid=503 

**The Arecibo Message – University of Utah

http://www.physics.utah.edu/~cassiday/p1080/lec06.html
**The Arecibo Message Decoded – Fourmilab (Switzerland) 

http://www.fourmilab.ch/goldberg/arecibo_decoded.html
**The Drake Equation – NOVA Online

http://www.pbs.org/wgbh/nova/origins/drake.html
**Runaway Universe – NOVA Online

http://www.pbs.org/wgbh/nova/universe/
The Horn Antenna – National Park Service

http://www.nps.gov/history/history/online_books/butowsky5/astro4k.htm
Allen Telescope Array – UC at Berkeley 

http://ral.berkeley.edu/ata/
The Planetary Society 

http://www.planetary.org/home/
Tests of the Big Bang: The CMB – NASA

http://map.gsfc.nasa.gov/universe/bb_tests_cmb.html
Cosmic Background Radiation – University of Tennessee 

http://csep10.phys.utk.edu/astr162/lect/cosmology/cbr.html
The Cosmic Microwave Background – University of British Columbia 

http://www.astro.ubc.ca/people/scott/cmb_intro.html#CMB
**Kidnapped By UFO’s? – PBS.org

http://www.pbs.org/wgbh/nova/aliens/
**Just the Facts: Three SETI Myths – SETI Institute

http://www.seti-inst.edu/news/features/just-the-facts.php
**An Anomalous SETI Signal – NASA

http://apod.nasa.gov/apod/ap040307.html
Big Ear Radio Observatory 

http://www.bigear.org/
Big Ear Radio Observatory – Ohio History Central 

http://www.ohiohistorycentral.org/entry.php?rec=1733
Europa (facts, photo gallery, video)  – Solarviews.com

http://solarsystem.nasa.gov/planets/compchart.cfm?Object1=Jup_Europa&Object2=Jupiter
Europa – Nine Planets 

http://www.nineplanets.org/europa.html
Europa – NASA

http://solarsystem.nasa.gov/planets/profile.cfm?Object=Jup_Europa
Video

ET The Extraterrestrial (trailer) – Universal Studios

http://www.et20.com/
The Privileged Planet (6:32) – Allaboutcreation.org

http://www.allaboutcreation.org/origin-of-the-universe-video.htm
Audio

“The Big Bang’s Echo” – NPR

http://www.npr.org/templates/story/story.php?storyId=4655517
“The Musical Sounds of Space” – NPR

http://www.npr.org/templates/story/story.php?storyId=930399
Listen to the Universe  - Cornell University 

http://baba.astro.cornell.edu/research/inspiral.html
Sounds of Jupiter Bursts – Jove Radio / NASA

http://radiojove.gsfc.nasa.gov/observing/sample_data.htm
Sounds of Solar Bursts – Jove Radio / NASA

http://radiojove.gsfc.nasa.gov/observing/sample_data.htm
Listen to Meteors (scroll down) – NASA

http://science.nasa.gov/newhome/headlines/ast22dec98_1.htm
More Sounds From Space – Radio JOVE

http://radiojove.gsfc.nasa.gov/library/mm_exhibits.htm
Space Audio (various sounds from space) – University of Iowa

http://www-pw.physics.uiowa.edu/space-audio/
Interactive Graphics

Cosmic Colors (waves in space tutorial) - NASA Space Place

http://spaceplace.jpl.nasa.gov/en/kids/cosmic/index.shtml#
**The Drake Equation Interactive (tutorial – see left column) – NOVA Online

http://www.pbs.org/wgbh/nova/origins/drake.html
**ET Gallery (see left column) – NOVA Online

http://www.pbs.org/wgbh/nova/origins/et.html
**Do Aliens Exist in the Milky Way? (see left column) – NOVA Online

http://www.pbs.org/wgbh/nova/origins/aliens.html
Decoding Cosmic Spectra – (see left column) – NOVA Online

http://www.pbs.org/wgbh/nova/origins/spectra.html
The Pillars of Creation – (see left column) – NOVA Online

http://www.pbs.org/wgbh/nova/origins/hubble.html
Articles

“ET’s New Phone Operator” (6/01/08) - L.A. Times

http://articles.latimes.com/2008/jun/01/science/sci-seti1
“How Rare Is the Earth?” – Space.com

http://www.space.com/searchforlife/080918-seti-earth-rare.html
“The Chance of Finding Aliens” – Sky and Telescope

http://www.skyandtelescope.com/resources/seti/3304541.html
“Skies to Be Swept for Alien Life” (10/12/07) – BBC Online

http://news.bbc.co.uk/2/hi/technology/7041183.stm
Astro Pulse: A Fresh Look at the Skies in Search of ET” (8/27/08) – The Planetary Society
http://www.planetary.org/programs/projects/setiathome/setiathome_20080827.html
“Top 10: Controversial Pieces of Evidence for Extraterrestrial Life” (9/04/06) – Newscientist.com

http://space.newscientist.com/article/dn9943
“Mysterious Signals From Light Years Away” – Newscientist.com

http://www.newscientist.com/article.ns?id=dn6341
“SETI@home Signal Sees Much More Than Meets the Eye”  – Space.com

http://www.space.com/searchforlife/setihome_signal_040903.html
Other

Deep Space Poster and Activities (PDF) – NASA

http://deepspace.jpl.nasa.gov/dsn/educ/DSN_Poster.pdf
Have Super Hearing with a Super Sound Cone (experiment / activity) – NASA Space Place

http://spaceplace.jpl.nasa.gov/en/kids/tmodact.shtml
Alien Evidence (activity) – PBS.org

http://www.pbs.org/wgbh/nova/alienactivity/
Photos and Graphics

Name: Helix Nebula

URL: http://apod.nasa.gov/apod/ap030510.html
Caption: The Helix Nebula, also referred to as ‘The Eye of God.” 

Credit: NASA

Name: The Arecibo Message

URL: http://en.wikipedia.org/wiki/Extraterrestrial_life
Caption: The Arecibo message is a digital message sent to globular star cluster M13, and is a well-known symbol of human attempts to contact extraterrestrials

Credit: Arne Nordmann GNU

Name: M16 The Eagle Nebula

URL: http://nssdc.gsfc.nasa.gov/image/astro/hst_pillars_m16.jpg
Caption: Undersea corral?  Enchanted castles?  Space serpents?  These eerie,

dark pillar-like structures are actually columns of cool interstellar

hydrogen gas and dust that are also incubators for new stars.  

Credit: NASA

Name: Eagle Nebula Close-Up

URL: http://nssdc.gsfc.nasa.gov/photo_gallery/photogallery-astro-nebula.html
Caption: This eerie, dark structure, resembling an imaginary sea serpent's head,

is a column of cool molecular hydrogen gas (two atoms of hydrogen in

each molecule) and dust that is an incubator for new stars.  The stars

are embedded inside finger-like protrusions extending from the top of

the nebula.  Each "fingertip" is somewhat larger than our own solar

system.

Credit: NASA

Name: Horn Antenna

URL: http://grin.hq.nasa.gov/ABSTRACTS/GPN-2003-00013.html
Caption: In 1965 while using the Horn Antenna, Penzias and Wilson stumbled on the microwave background radiation that permeates the universe. Cosmologists quickly realized that Penzias and Wilson had made the most important discovery in modern astronomy since Edwin Hubble demonstrated in the 1920s that the universe was expanding. This discovery provided the evidence that confirmed George Gamow's and Abbe Georges Lemaitre's "Big Bang" theory of the creation of the universe and forever changed the science of cosmology--the study of the history of the universe--from a field for unlimited theoretical speculation into a subject disciplined by direct observation. In 1978 Penzias and Wilson received the Nobel Prize for Physics for their momentous discovery.

Credit: NASA

Name: Wow Signal Notation

URL: http://en.wikipedia.org/wiki/Image:Wow_signal.jpg
Caption: The OSU SETI program gained fame on August 15, 1977 when Dr. Jerry R. Ehman, a project volunteer, witnessed a startlingly strong signal received by the telescope. He quickly circled the indication on a printout and scribbled the phrase “Wow!” in the margin. This signal, dubbed the Wow! signal, is considered by some to be the most likely candidate from an artificial, extraterrestrial source ever discovered, but it has not been detected again in several additional searches.

Credit: SETI

Name: Martian Meteorite ALH84001

URL: http://nssdc.gsfc.nasa.gov/planetary/marslife.html
Caption: A group of scientists led by David McKay of NASA's Johnson Space Center published an article in the 16 August 1996 issue of Science magazine announcing the discovery of evidence for primitive bacterial life on Mars. An examination of a meteorite found in Antarctica and believed to be from Mars shows: 1) hydrocarbons which are the same as breakdown products of dead micro-organisms on Earth, 2) mineral phases consistent with by-products of bacterial activity, and 3) tiny carbonate globules which may be microfossils of the primitive bacteria, all within a few hundred-thousandths of an inch of each other.

Credit: NASA

Name: Europa

URL: http://www.seasky.org/skygallery/skygallery.html
Caption: This image of Jupiter's moon, Europa, was taken by the Galileo spacecraft. The surface of this moon is covered with a thick layer of ice. Cracks in the ice form the many dark lines that crisscross the moon's surface.

Credit: NASA

Name: Europa Surface

URL: http://www.seasky.org/skygallery/skygallery.html
Caption: This Galileo image of Europa's surface shows a small region of the thin, disrupted, ice crust in the Conamara region. The white and blue colors outline areas that have been blanketed by a fine dust of ice particles.

Credit: NASA

Name: Mars

URL: http://www.seasky.org/skygallery/skygallery.html
Caption: This global snapshot of Mars was taken by the Mars Global Surveyor spacecraft. Images from 12 orbits were combines to produce the image. Bluish-white water ice clouds hang above the Tharsis volcanoes.

Credit: NASA

Name: Venus

URL: http://www.windows.ucar.edu/tour/link=/venus/images/global_image.html
Caption: This is a global view of the surface of Venus.

Credit: NASA

Name: Signs of Water

URL: http://en.wikipedia.org/wiki/Image:Nasa_mars_opportunity_rock_water_150_eng_02mar04.jpg
Caption: Photo of microscopic rock forms indicating past signs of water on Mars, taken by Opportunity.

Allen Telescope Array Live Cam (image gallery) – SETI Institute 

http://atacam.seti.org/
Special thanks to the following scientists for their help with this project:

Pulse of the Planet Programs: #2116 “Listening to the Universe: Intro,” #2117  “Listening to the Universe: False Alarm,” #2118:  Listening to the Universe: Simulation” 
Kent Cullers

Director of Research and Development 

The Center for SETI Research

SETI Institute
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