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Based on:
1. “Dozens Report UFO Over Texas Town,” by Angela K. Brown, Stephenville Empire-Tribune, January 15, 2008.

2. “Aliens Changed Roswell, Even Without Proof” http://abcnews.go.com/technology/primetime// Feb 24, 2005. Copyright © 2009 ABC News Internet Ventures.
3. “The Anxious Search: Are We Alone?” By Tom Bethel, American Spectator, 01488414, Apr2007, Vol. 40, Issue 3.
4. “The Quest for Extraterrestrial Intelligence,” by Carl Sagan, Cosmic Search Vol. 1 No. 2

ACTIVITY 1:  Activating Prior Knowledge and Experience

What do you believe in that you cannot see? Name at least 3 things (entities) or concepts. How do you know these things exist? List your evidence. Compare in groups of 2 or 3.

Unseen entities and ideas


Evidence for their existence

	1. 
	

	2. 
	

	3. 
	

	4. 
	

	5. 
	

	6. 
	


Human beings have always had a fascination for believing in the unseen forces operating in their midst. Some of these forces such as gravity have a real foundation in science. Others have a non-scientific basis. Look at your list. Check all of the unseen things that science can prove.
What movies and television shows include UFOs?

ACTIVITY 2:  Introducing Key Concepts

Quickwrite #1: Feel the object in the bag and then write the best description that you can of that object. Give your description to your partner who will then try to draw the object based on your description.

When you are finished, look at the object and compare it with your drawing.  What changes would you make in your description? 
Quickwrite #2: Write a narrative in which you explain your personal UFO encounter. Be sure to use lots of descriptive words. (picture/”photo” optional)

ACTIVITY 3 Definitions of terms:

	Word
	Definition
	Know it well
	Have heard
of it
	Don’t
Know it

	Extraterrestrial
	
	
	
	

	UFO
	
	
	
	

	skepticism
	
	
	
	

	cynicism
	
	
	
	

	Light year
	
	
	
	

	galaxy
	
	
	
	

	astronomy
	
	
	
	

	astrology
	
	
	
	


ACTIVITY 4:  Surveying the Texts 

Surveying the texts gives you an overview of what the articles are about and how they are put together.  It will help you create a framework so you can make predictions and form questions to guide your reading.  Discuss the following questions with your class:
·   What do the titles of the two articles “Dozens Report UFO Over Texas Town” and “Aliens Changed Roswell, Even Without Proof” tell you they will be about?  

·   “Dozens Report UFO Over Texas Town” was published in the Stephenville Empire-Tribune and “Aliens Changed Roswell, Even Without Proof” was an ABC news television broadcast. What can you predict about them based on their length and the length of their paragraphs?  How do you think they will be the same?  How do you think they will be different?

·   What issue do you think these articles are going to discuss?  What position do you think the Stephenville Empire- Tribune will take and ABC news will take?  
ACTIVITY 5:  Making Predictions and Asking Questions

1. Based on the title and other features of the text:
· What do you think is the purpose of each text?

· Angela Brown’s article--
· The ABC news article—

· Who do you think is the intended audience for each of these pieces? How do you know this?

· Angela Brown’s article--

· The ABC news article--
· What information and ideas might these articles present?
2. Now read through #4 of   “Dozens Report UFO Over Texas Town.”
· What kind of stance will Angela Brown’s article “Dozens Report UFO Over Texas Town take? This report…
a) Confirms the existence of UFOs

b) Is objective reporting and is non committal


c) Is a skeptical report which says that-UFO existence possible but not probable

d) Is cynical-  says  there is no way this evidence confirms the existence of UFOs

· Turn the title into a question to answer as you read the essay. Write other questions that you hope this article will answer. 
3. Now read “Aliens Changed Roswell, Even without Proof.” Through #4

· What kind of stance will the ABC News article “Aliens Changed Roswell, Even without Proof” take? This report…
a) Confirms the existence of UFOs

b) Is objective reporting and is non committal


c) Is a skeptical report which says that-UFO existence possible but not probable

d) Is cynical-  says  there is no way this evidence confirms the existence of UFOs
· Turn the title into a question to answer as you read the essay. Write other questions that you hope this article will answer. 
ACTIVITY 6:  Introducing Key Vocabulary
These words in the self-assessment chart are from the texts you will read. State how well you know the word. Look up and write down simple definitions for the words that you don’t know well.
VOCABULARY SELF-ASSESSMENT CHART

	Word
	Definition
	Know It Well
	Have Heard of It
	Don’t Know It

	Vocabulary “Dozens Report UFO Over Texas Town”

	telescopic
	
	
	
	

	illusion
	
	
	
	

	infamous
	
	
	
	

	hoax
	
	
	
	

	disfigured
	
	
	
	

	debris
	
	
	
	

	assert
	
	
	
	

	autopsy
	
	
	
	

	
	
	
	
	

	Vocabulary from “Aliens Changed Roswell, Even Without Proof”

	hallowed
	
	
	
	

	elusive
	
	
	
	

	grandiose
	
	
	
	

	sensationalism
	
	
	
	

	alleged
	
	
	
	

	irony
	
	
	
	


ACTIVITY 7:  First Reading
The first reading of an essay is intended to help you understand the text and confirm your predictions. This is sometimes called reading “with the grain” or “playing the believing game.” As you read, think about the following questions:

· Which of your predictions turned out to be true (Review Activities 4 and 5)?  

· What surprised you?

· List the UFO sightings from both articles:
	UFO sightings 

	Location & Date
	Witness name
	“UFO” description

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


· Draw a picture of a UFO based on these descriptions:
· Highlight the places in each text which argue against a UFO explanation for the observed phenomenon. 
ACTIVITY 8A:  Rereading the Text/ Annotation

In the initial reading, you read “with the grain” playing the “believing game.”  In the second reading, you should read “against the grain,” playing the “doubting game.”  As you reread “Aliens Changed Roswell, Even Without Proof” make marginal notations.  

(1) In the left-hand margin, label each part of this essay. Draw lines along the sides of the text to indicate sections of the text devoted to 1) UFO evidence, 2) counter evidence, 3) consequences of UFO incident. Also label:
· The introduction- rewrite this in your own words 

· The issue the author is writing about

· The author’s main points- 
· The author’s conclusion- write this in your own words
(2)  In the right hand margin, write your reactions to what the author is saying.  You should ask questions, express surprise, disagree, elaborate, and/or note any moments of confusion.

(3) Now exchange your copy of “Aliens Changed Roswell, Even Without Proof with a partner.  Read your partner’s annotations, and then talk about what you chose to mark and how you reacted to the text.  Did you agree on what the main idea was?

ACTIVITY 8B: Write a Summary

Write a 4 sentence summary of each article. Use the following format:
· First sentence--State article name, author and main idea.

· Second sentence--State how the author supports his/her points. ( What evidence does he/she use?)

· Third sentence--Explain what the author wants us to believe after reading this article.
· Fourth sentence—Explain who the author’s intended audience is and what is his/her tone.
Writing Assignment- Essay #1
(2 pages double spaced)
Choose A or B:
A. You are a newspaper editorial writer. Write an essay in which you review the interviews of several people in your home town who have seen UFOs. Conclude by making a recommendation about whether or not to believe these reports.
B. UFOs on Mars-- Tiny creatures live unseen amongst the rocks of Mars. Recently Martians saw a strange device moving around their planet. Write an essay for the local Martian newspaper reporting the sightings of UFO’s on your planet. Could there be “extra-martians” inside them? Conclude with a proposal for recommended action.
ACTIVITY 9: First Reading/ Descriptive outlining
Survey “The Anxious Search: Are We Alone?” Make predictions and ask questions about the article. 
Read “The Anxious Search: Are We Alone?” As you read this article for the first time

· Look for organizational signals –words and phrases that help you anticipate where the text is going and the overall structure of ideas.
· Circle unfamiliar terms and references. After you finish reading the article, add words that you circled to the chart and complete with simple definitions.
· Place question marks in the right hand margin beside parts that you do not understand.
Vocabulary for “The Anxious Search: Are We Alone?”
	Word
	Definition
	Have Heard of It
	Don’t Know It

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


ACTIVITY 10: Rereading the text/ Descriptive Outlining- Say/Does
· Divide the article into sections. Draw a line where the introduction ends. Draw a line where the conclusion begins. Underline the thesis statement.
· Say-- In the space under each paragraph, write a short phrase about the paragraph says.
· Does- To the right of each paragraph write what that paragraph does. (For example: hook, gives examples, gives supporting ideas, makes a point)
· Map the idea structure- Draw a circle in the middle of the page and label it with the text’s main idea. Record the text’s supporting ideas on branches that connect to the central idea. How are the ideas related to each other?


[image: image1]
ACTIVITY 11: Webwork

Choose one of the following to research. Prepare a 3-5 minute report to give to the class.
· Find statistics on the number of galaxies, stars, & planets scientists speculate there are.
· Find a simple explanation of a worm hole.
· Research a UFO incident. Include time, place, witness names, descriptions, refuting evidence, origin of the report.
· What is SETI? Who was Carl Sagan?
· Who is Edgar Mitchell? What does he say about UFOs?

· Report on the Mars exploration robots.
· Investigate: Is there a government cover up concerning UFOs?
ACTIVITY 12: Discussing Ideas (Critical Thinking) 

Directions: Read and annotate the article “The Quest for Extraterrestrial Intelligence,” by Carl Sagan. In your group, answer the following questions about the traditional rhetorical appeals. Then write down your group’s answers so you can share them with your classmates.

Questions about Logic (Logos)

· What are Sagan’s claims and assertions? Highlight these in the text and then list below.  Do you agree with his claims?  

1. About searching for extra terrestrial intelligence?
2. About the probability of the existence of extraterrestrial civilizations?
3. About methods of sending communication messages?

4. About the consequences of receiving an interstellar message?
· Are any of his claims weak or unsupported?  Which one(s) and why?”

· Can you think of counter-arguments that Sagan doesn’t consider? (Think of some of the other authors that you have read in this module.)
· What does Sagan want you to believe?
Questions about the Writer (Ethos)

· What is Sagan’s background? 
· Is this author knowledgeable? Smart? Successful?

· What do Sagan’s style and language tell you about him? Give examples.

· Who does Sagan cite as supporters of the Morrison report? Why is this person’s support important?
· What do you think Sagan’s attitude is toward those who disagree with him? Use examples from the text to support your answer.

· Do you trust this Sagan? Why or why not?
Questions about Emotions (Pathos)

· Does “The Quest for Extraterrestrial Intelligence,” affect you emotionally?  What parts?

· Do you think Sagan is trying to manipulate your emotions?  In what ways?  At what point?

· Do your emotions conflict with the logical interpretation of the arguments?

ACTIVITY 13: Final Writing Assignment
	Write a well letter of 300-400 words to your senator. See detailed instructions below for details. Choose one of the following prompts:
1. You strongly believe that UFOs and extraterrestrials exist. You must write a letter to your congress woman urging her to use part of the economic stimulus money for scientific research on UFO sightings. Include in you letter well supported arguments. Be sure to address the claims of your opponents who characterize you as uneducated, gullible, and uniformed.

Or

2. You think that UFO sightings are all hoaxes of one sort or another and that the probability of extra terrestrial existence is nil. You believe that tax payer money should not be spent on projects dedicated to exploration for extraterrestrials. Write a letter to you congress woman in which you state and support your arguments for blocking any allocation of government funds to this type of research.  In your letter, be sure to address the claims of your opponents who characterize your ideas and arguments as backwards.
_______________________________________________________________________
Note: Prove your points by citing at least 2 references. These can be from the articles that we have read in class or other sources that you have found. Use the MLA documentation method discussed in class.




Instructions for writing Essay #2
Final project for English 50 CSUB Summer Bridge, 2009  

Overview

1. Choose a position for or against using money for UFO research as described above. 

2. Find the name of either one of the senators to California and compose a letter based on the topic that you choose. 

3. Use the sample letter format below as a model for how to set up your letter, which should be between 300 and 400 words. Page margins should be 1” on all sides.

Writing Instructions

Introduction- introduce yourself. Because this is a letter, you may use “I.” By the end of your introduction you should clearly and simply state the purpose of your letter. This will be your thesis statement.

Body-In the body of your letter, state your points and support your points with specific examples from at least 2 of the articles that we have read.  Your citations will be in-text citations. For direct and indirect text citations you must name the article and the author:

· Direct quotation

In “Quest for Extraterrestrial Intelligence” Carl Sagan asserts with reference to SETI, “ It is difficult to think of another enterprise which holds as much promise for the future of humanity.”

· Paraphrase and summary

In “Quest for Extraterrestrial Intelligence” Carl Sagan claims that the future of mankind depends on looking for extraterrestrials.

Conclusion-In your conclusion state what it is you want done or recommend a course of action, and thank the member for taking the time to read your letter.

Tone- Your overall tone should be courteous and respectful without "gushing."

Remember a famous ET greeting: LIVE LONG AND PROSPER!!!!!

Sample letter- Notice the page set up. The paragraphs are single spaced with a double space in between each paragraph. The text of this letter is 326 words.

Date
The Honorable (full name)
United States Senate
Washington, C 20510  
Dear Senator (last name): 
S. 256, the CARE Act of 2003, has been amended to give environmental groups an unfair tax advantage in buying and selling private property.  This is the President’s Faith-based Initiative legislation that was suppose to help the poor, feed the hungry and provide a hand to those less fortunate. 
Giving environmental organizations and land trusts like The Nature Conservancy a tax advantage, when dealing in real estate, is not helping the less fortunate.  To the contrary, this amendment, Sections 106 and 107, seek to coerce more and more private landowners into selling their land to non-profit groups who will either lock it up and prevent it from ever being used again, or sell it to the government at a profit. 
The CARE Act should not be used to line the pockets of these wealthiest environmental groups.  They are not the “faith-based” organizations that the President intended benefit from this legislation.  Land trusts will be able to reduce the price they are willing to pay for a seller’s property and still offer the seller more profit because of the exclusive 25% capital gains tax benefit the seller receives when he sells to a land trust. 
Powerful land trusts will become real estate cartels driving out any competition from other buyers and will reduce property values.  The government already owns more land than it can manage and taking more land out of production and out of the hands of private landowners will destroy the very fabric of what made this nation great. Owning private property and keeping it in production is what produces wealth and secures our liberty.  Do not allow Sections 106 and 107 to remain in this legislation.   
Do not allow the mighty land trusts to dictate land use in this country.  Allow the individual the ability to sell on a fair market and a level playing field and do not give land trusts this unjust and unfair ability to coerce landowners into selling their land. 
Sincerely, 
  
Name
address 

 Dozens Report UFO Over Texas Town 

By Angela K. Brown, Associated Press Writer 
Jan. 15, 2008 

Stephensville, Texas (AP) In this farming community where nightfall usually brings clear, starry skies, residents are abuzz over reported sightings of what many believe is a UFO. 

Several dozen people - including a pilot, county constable and business owners - insist they have seen a large silent object with bright lights flying low and fast. Some reported seeing fighter jets chasing it. 

"People wonder what in the world it is because this is the Bible Belt, and everyone is afraid it's the end of times," said Steve Allen, a freight company owner and pilot who said the object he saw last week was a mile long and half a mile wide. "It was positively, absolutely nothing from these parts." 

While federal officials insist there's a logical explanation, locals swear that it was larger, quieter, faster and lower to the ground than an airplane. They also said the object's lights changed configuration, unlike those of a plane. People in several towns who reported seeing it over several weeks have offered similar descriptions of the object. 

Machinist Ricky Sorrells said friends made fun of him when he told them he saw a flat, metallic object hovering about 300 feet over a pasture behind his Dublin home. But he decided to come forward after reading similar accounts in the Stephenville Empire-Tribune. 

"You hear about big bass or big buck in the area, but this is a different deal," Sorrells said. "It feels good to hear that other people saw something, because that means I'm not crazy." 

Sorrells said he's seen the object several times. He said he watched it through his rifle's telescopic lens and described it as very large and without seams, nuts or bolts. 

Maj. Karl Lewis, a spokesman for the 301st Fighter Wing at the Joint Reserve Base Naval Air Station in Fort Worth, said no F-16s or other aircraft from his base were in the area the night of Jan. 8, when many sightings were reported. 

Lewis said the object may have been an illusion caused by two commercial airplanes. Lights from the aircraft would seem unusually bright and may appear orange due to the setting sun. 

"I'm 90 percent sure this was an airliner," Lewis said. "With the sun's angle, it can play tricks on you." 

Officials at the region's two Air Force bases - Dyess in Abilene and Sheppard in Wichita Falls - also said none of their aircraft were in the area last week. The Air Force no longer investigates UFOs. 

About 200 UFO sightings are reported each month, mostly in California, Colorado and Texas, according to the Mutual UFO Network, which plans to go to the 17,000-resident town of Stephenville to investigate. 

Fourteen percent of Americans polled last year by The Associated Press and Ipsos say they have seen a UFO. 

UFO sightings have been reported all over the world for centuries, including the infamous 1897 crash of a cigar-shaped object near the tiny Texas town of Aurora. While some thought it was a hoax, decades later investigators from UFO groups said evidence suggests the disfigured pilot's body buried that day was an alien. 

In Chicago in late 2006, some United Airlines pilots and other employees reported seeing a saucer-shaped craft hovering over O'Hare Airport before shooting up through the clouds. But federal officials said nothing showed up on the radar and explained it as some type of weather phenomenon. 

In 1997, dozens of people saw lights in a V-formation over Phoenix, a mystery that was captured on videotape and spurred calls for a government investigation. A few months later people reported a similar sight over Las Vegas. 

One of the most famous cases was the 1947 crash on a ranch near Roswell, N.M. Although the government said it was a top-secret weather balloon, an Army officer who helped recover the debris came forward 30 years later claiming a cover-up, asserting that an alien spacecraft had crashed. Reports later surfaced that a base nurse told someone that autopsies were performed on aliens from the wreckage. 

A few months after the New Mexico incident the U.S. Air Force started Project Blue Book, which investigated more than 12,600 reported UFO sightings - including 700 that were never explained - before the program ended in 1969. 

Erath County Constable Lee Roy Gaitan, who said he isn't sure about the existence of UFOs, said one night last week he first saw red glowing lights and then white flashing lights moving rapidly across the sky. 

"I didn't see a flying saucer and I don't know what it was, but it wasn't an airplane and I've never seen anything like it," Gaitan said. "I think it must be some kind of military craft - at least I hope it was."
Aliens Changed Roswell, Even Without Proof

How Important Is a Remote New Mexico Town to Human History?

Copyright © 2009 ABC News Internet Ventures

Feb. 24, 2005 —

For those who believe that Earth has been visited by extraterrestrial spacecraft, a remote New Mexico ranch is hallowed ground. 

The believers say that in the summer of 1947, 75 miles outside Roswell, the holy grail of UFO-ology was found -- concrete evidence proving the existence of alien life. 

The story begins when rancher Mack Brazel found some strange debris on his land. Maj. Jesse Marcel, the intelligence officer at the Army air base in Roswell, went to investigate and was convinced that the debris was "not of this Earth." 

Marcel put the strange wreckage in his car and drove it back to the base. But on the way, he stopped home and showed his wife and 11-year-old son, Jesse Jr., what he had found. 

Marcel died in 1986, but his son told ABC News in a recent interview that the memory of that day is still fresh in his mind. He said there were I-beams in the debris, "structural members with pinkish violet writing along the inside surface," he said. "It was more like geometric symbols. It was very impressive." 

The debris arrived at the base early on July 8. By noon, the base commander, Col. William Blanchard, authorized a press release proclaiming that what Marcel found was the remains of a flying saucer. 

"There was a tremendous public excitement," says UFO researcher Karl Pflock. "It was national news. It was a big deal. And people were very excited and very, you know, frightened, and everything else." 

Truth or Dare

But the excitement was short-lived. The next day, Brig. Gen. Roger Ramey, commanding officer of the 8th Air Force, held a news conference in Ft. Worth, Texas, and said a flying saucer was not recovered. The debris that was found was nothing more than "a harmless, high-altitude weather balloon." 

The public accepted the explanation. World War II had just passed, and "I think most people, basically, trusted the government," said Pflock. "There was very little skepticism about it, and it just kind of went away." 

For 30 years, almost no one paid any attention to the events at Roswell. Marcel's story might still be forgotten were it not for a UFO-ologist named Stanton Friedman. 

In the late 1970s, Friedman was at a television station in Baton Rouge, La., when the station manager suggested he get in touch with Marcel. 

"Out of the blue, he says, 'you know, the guy you ought to talk to is Jesse Marcel. He handled the wreckage of one of those saucers you're interested in when he was in the military,' " Friedman told ABC News. 

Friedman found Marcel in Houma, La. He had retired and was a TV repairman. 

In one of the rare interviews filmed with him, Marcel described how the debris was spread over a large area and the unusual characteristics of it. 

"We found a piece of metal about a foot and a half to two feet wide and you couldn't even bend it, you couldn't dent it, even with a sledgehammer it would bounce off of it. So it was not anything from this Earth. That I'm quite sure of," Marcel said. 

Marcel's son told ABC News: "My dad finally came to the conclusion that this is a story that should not be contained or buried. He felt that it was time that people know the truth about this." 

Gold Rush

But the truth remains elusive. The wreckage hadn't been seen since 1947 so there has been no way to prove Marcel's claims. But Friedman and others pressed on with promoting Roswell. 

The first Roswell book appeared in 1980. "The Roswell Incident" supported the idea that what crashed was a flying saucer, and the government was hiding it somewhere. 

More publicity followed. Television shows like "In Search Of" and "Unsolved Mysteries" also told the story of Roswell's alien history. Friedman and his colleagues appeared on the talk show circuit, asserting there was a government cover-up -- "not only about this case, but lots of other UFO cases." 

New witnesses came out of the woodwork with tales of secret government activity and alien bodies found in the wreckage. 

In 1995, FOX television broadcast what it promoted as recently discovered film of an alien autopsy performed at Roswell. It was seen by more than 20 million viewers. 

And then came the TV series "The X-Files," which wove Marcel's story into prime-time television. 

Roswell became "an incredible story ... a best seller" said historian Robert Goldberg, author of "Enemies Within: The Culture of Conspiracy in Modern America." 

The people promoting Roswell now had a financial interest in keeping the story alive, he said. "There is money to be made, but your book is only going to sell if your charges are more grandiose, more exaggerated, more powerful. So you have this ladder of escalation of sensationalism," said Goldberg. 

Like Nothing Else on Earth

Decades after something fell from the sky outside Roswell, the New Mexico town is now a tourist destination, complete with UFO museums, gift shops and guided tours. 

It doesn't matter that there isn't a shred of evidence to support the claim that a flying saucer crashed there. It doesn't matter that there are no credible witnesses to alien bodies. On the 50th anniversary of the alleged crash, 65 percent of Americans told a TIME magazine-CNN poll that they believed the story. 

As for the strange debris itself, the Air Force has offered explanations saying "what was recovered near Roswell, New Mexico, in July 1947 was debris from a formerly top secret Army Air Force's research project, code name Mogul." 

Project Mogul was so secret that it had the same security classification as the atomic bomb project. It consisted of high-altitude balloons and instrumentation arrays designed to detect Soviet nuclear tests. They were tremendous -- as long as 650 feet. And in 1947, nothing else on Earth looked like them. 

Pflock has no doubt UFOs exist, but he buys the Mogul explanation. "When I began to look at the reports from that project and see the kinds of materials that were used and then I took a look at the descriptions of the genuine debris that was found. It all matched," he told ABC News. 

"The irony of all of this is that the great Roswell mystery, the great Roswell cover-up arose from a real cover-up, but the intent was not to protect knowledge of a crashed flying saucer but to protect a very earthly project." 

Roswell has become an article of faith, Pflock said. "I don't think the hardcore believers will ever give up on Roswell." 

The Anxious Search: Are We Alone?

By Tom Bethell
American Spectator, 01488414, Apr2007, Vol. 40, Issue 3

1
SECOND STORY BOOKS IN BETHESDA has a good selection of out-of-print science books and I drop by from time to time. I was surprised to find recently that I they had a whole shelf of books about the search for extraterrestrial life. Here are just some of the titles, all published in the 1990s:

2
We Are Not Alone (1993), Are We Alone? (1995), Are We Alone in the Cosmos? (1999), Is Anyone Out There? (1992), Extraterrestrials: Where Are They? (1995), A Brief History of Life on Other Worlds (1998), The Hunt for Life on Mars (1997), After Contact: The Human Response to Extraterrestrial Life (1997), Beyond Star Trek (1997). I could add half a dozen more, and others have appeared since, including Rare Earth (2000), Where Is Everybody? (2002), and on and on. Since 1981, four books have been published with the title Are We Alone?

3
So what's this all about? The novelist Michael Crichton commented on one aspect of this comedy in an entertaining and instructive lecture at Caltech in 2003--"Aliens Cause Global Warming." There is "not a single shred of evidence for any other life forms and in 40 years none has been discovered. SETI is a religion," he said. Then he gave us a brief tour of nuclear winter, second-hand smoke, and finally global warming, wherein science always defers to politics. We are seeing a "loosening of the definition of what constitutes legitimate scientific procedure," he concluded.
4
But Crichton skirted what for me is the most interesting question: Why have we invested so much hope in SETI, the search for extraterrestrial intelligence? Walter Sullivan, the late science editor of the New York Times, was a sober reporter. So why was his book titled We Are Not Alone, when there was no evidence for that claim? (The book's first edition, in 1964, had the same title.)

5
Sometimes I wonder if SETI isn't the respectable version of the search for unidentified flying objects. The late Carl Sagan, the most widely publicized SETI-promoter of recent times, was absorbed by flying-saucer reports in his teenage years. Then he moved smoothly into the SETI field, joining the astronomy department at Cornell. He chaired respectable conferences, appeared on the Johnny Carson show 40 times, and according to his biographer Keay Davidson "believed in superior beings in space, creatures so intelligent, so powerful as to resemble gods."

6
At the first international SETI conference, held in 1971, Sagan declared that a new civilization is formed in the Milky Way galaxy every ten years, and affirmed: "There are a million technical civilizations in the Galaxy." Davidson said of Sagan that "he believed in superior civilizations because he believed in Progress."

7
But there is something else. Some of us want to believe in extraterrestrials because an article of our secular faith holds that there is nothing exceptional about human life. This is dogma, lacking any justification, but it has already been codified as the Mediocrity Principle. The Earth, life, mankind, and civilization are humdrum, routine developments; nothing out of the ordinary about them. And if that is so, we should expect to find such life all over the Galaxy.

8
Some scientists and philosophers go further, and take pleasure in denigrating the human race. They jeer at the rest of us for ever having considered ourselves to be important in the cosmic scheme. A little lower than the angels, indeed! Some of us still vainly place ourselves at the center of the universe without realizing that Science dethroned us long ago.

9
The longshoreman philosopher Eric Hoffer--he worked on the San Francisco docks for 25 years--noted that intellectuals of the past century had done all in their power "to denude the human entity of its uniqueness"; to demonstrate that we are "not essentially distinct from other forms of life." He contrasted Pascal's comment that "the firmament, the stars, the earth are not equal in value to the lowest human being," with that of "the humanitarian" Bertrand Russell: "The sea, the stars, the wind in waste places, mean more to me than even the human beings I love best.…" Somehow, we take that as a sign of our maturity. Our philosophers want to rub our noses in the dust. Thou art dust!

10
That misanthropic essayist Stephen Jay Gould derided our "need to see ourselves as separate and superior" and drew endless comfort from our downgraded status. He gloried in mankind's supposed demotion.

11
We have spent so much time putting mankind in its place--in the basement--that it goes against the grain to think that we might actually be exceptional. Yet if we are alone in the Cosmos--well, you can't get more exceptional than that. Perhaps that's why the author of Where Is Everybody? called our possible solitude a "chilling" prospect. Another extraterrestrial seeker said that finding life out there would deal another blow to our "psyche"--a blow that he seemed to think was much needed.

12
Lawrence Krauss wrote that the discovery of extraterrestrial life "would be far more jolting--and not just to orthodox Christians--than was the revelation that the Earth is not the center of the solar system." Actually, the Copernican system wasn't jolting at all. That is a modern invention, promoted by people like Gould and Krauss. The center of the Cosmos was considered an insalubrious place, the point to which impure matter fell. It was "the physical correlate of humanity's fallen state," wrote John Hedley Brooke, a professor of religion and science at Oxford. "To be placed on a planet was to move upmarket."

13
IN 1950, AT LOS ALAMOS, the nuclear physicists Enrico Fermi, Edward Teller, and others were discussing the latest ideas about the universe--much larger and older than earlier thought; billions of stars evolving over billions of years, probably accompanied by more planets than stars. Billions and billions. And the physical laws that applied here also applied out there.

14
So, "where is everybody?" Fermi famously asked. It became known as the Fermi Paradox.

15
Enter Frank Drake, a Cornell astronomer who set up Project Ozma in 1959. Using radio telescopes, scientists could listen for signals from aliens. A listening post was set up at the National Radio Astronomy Observatory in West Virginia. Drake also cobbled together the Drake Equation, which estimates the probability that, out there somewhere, there exist intelligent beings that can communicate.

16
You take the number of stars and multiply by the fraction that have planets, times the number of planets per star, times the fraction within a habitable zone, times the likelihood of life evolving, times the probability of it reaching a level where critters can build radio transmitters--and so on. But there is no real data to work with, so enthusiasts can go ahead and plug in their own numbers.

17
That's how Sagan came up with one million civilizations. "Physics and chemistry are so constructed as to make the origin of life easy," he said. He was whistling in the dark. If the origin of life is easy, why can't we make it happen here, in our laboratories, by deliberate and ceaseless effort?

18
Then came the sleight of hand that Walter Sullivan called the "step by step dissolution of the difficulties." Before you knew it, the probability of life evolving was said to be: If the conditions are suitable, evolution will happen, given enough time. Others have put it at close to zero, and that's more likely. Frank Drake and colleagues have been listening in for almost 50 years now but they haven't heard anything much beyond background hiss. A recent book, Rare Earth, concludes that conditions here are indeed "extraordinarily rare."

19
The search for extraterrestrial intelligence started at about the same time as the search for artificial intelligence (here on Earth, beginning in 1956). So far both varieties of intelligence have proved to be elusive--much harder to locate by radio or re-create in computers than anyone imagined. Maybe it takes a designer? Or should I say Designer? Anyway, you can see why SETI makes us all a little anxious.
Tom Bethell is a senior editor of The American Spectator and author of The Politically Incorrect Guide to Science (Regnery Publishing).



The Quest for Extraterrestrial Intelligence
By Carl Sagan
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Through all of our history we have pondered the stars and mused whether mankind is unique or if, somewhere else out there in the dark of night sky, there are other beings who contemplate and wonder as we do - fellow thinkers in the cosmos. Such beings might view themselves and the universe differently. Somewhere else there might exist exotic biologies, technologies and societies. What a splendid perspective contact with a profoundly different civilization might provide! In a cosmic setting vast and old beyond ordinary human understanding we are a little lonely, and we ponder the ultimate significance, if any, of our tiny but exquisite blue planet, the Earth. The Search for Extra-Terrestrial Intelligence (SETI) is the search for a generally acceptable cosmic context for the human species. In the deepest sense the search for extraterrestrial intelligence is a search for ourselves. 

Until recently there could be no such search. No matter how deep the concern or how dedicated the effort, human beings could not scratch the surface of the problem. But in the last few years - in one millionth of the lifetime of our species on this planet - we have achieved an extraordinary technological capability which enables us to seek out unimaginably distant civilizations, even if they are no more advanced than we. That capability is called radio astronomy and involves single radio telescopes, collections or arrays of radio telescopes, sensitive radio detectors, advanced computers for processing received data, and the imagination and skill of dedicated scientists. Radio astronomy has, in the last decade, opened a new window on the physical universe. It may also, if we are wise enough to make the effort, cast a brilliant light on the biological universe. 

Some scientists working on the question of extraterrestrial intelligence, myself among them, have attempted to estimate the number of advanced technical civilizations in the Milky Way galaxy - that is, societies capable of radio astronomy. Such estimates are little better than guesses. They require assigning numerical values to quantities such as the numbers and ages of stars, which we know well; the abundance of planetary systems and the likelihood of the origin of life within them, which we know less well; and the probability of the evolution of intelligent life and the lifetime of technical civilizations, about which we know very little indeed. When we do the arithmetic, the number 

"A single message from space will show that it is possible to live through technological adolescence."
that my colleagues and I come up with is around a million technical civilizations in our Galaxy alone. That is a breathtakingly large number, and it is exhilarating to imagine the diversity, lifestyles and commerce of those million worlds. But there may be as many as 250 billion stars in the Milky Way Galaxy. Even with a million civilizations, less than one star in 250,000 would have a planet inhabited by an advanced civilization. Since we have little idea which stars are likely candidates, we will have to examine a huge number of them. Thus the quest for extraterrestrial intelligence may require a significant effort. 

Despite claims about ancient astronauts and unidentified flying objects, there is no firm evidence of past visitations to the Earth by other civilizations, and so we are restricted to looking for signals from afar. Of the long-distance techniques available to our technology, radio is by far the best. Radio telescopes are relatively inexpensive; radio signals travel at the speed of light, faster than which nothing can travel; and the use of radio for communication is not an anthropocentric activity: radio represents a large part of the electromagnetic spectrum, and any technical civilization anywhere in the Galaxy will have discovered radio, just as we have. Advanced civilizations might very well use some other means of communication with their peers - "zeta rays," say, which we might not discover for centuries. But if they wish to communicate with less advanced civilizations, there are only a few obvious methods, the chief of which is radio. 

The first serious attempt to listen to possible radio signals from other civilizations was set up at the National Radio Astronomy Observatory in Green Bank, West Virginia, in 1959. This program, organized by Frank Drake who is now at Cornell University, was called Project Ozma*, after the princess of L. Frank Baum's Land of Oz, a place exotic, distant and difficult to reach. Drake examined two nearby stars, Epsilon Eridani and Tau Ceti, for a few weeks 

"It is difficult to think of another enterprise which holds as much promise for the future of humanity."
with negative results. Positive results would have been astonishing, because, as we have seen, even rather optimistic estimates of the number of technical civilizations in the Galaxy imply that several hundred thousand stars must be examined in order to achieve success by random stellar selection. 

Since Project Ozma, there have been six or eight other such programs, all at a rather modest level, in the United States, Canada and the Soviet Union. Not one of them has achieved positive results. The total number of individual stars examined to date is fewer than 1,000. We have performed something like one-tenth of one percent of the required effort. 

However, there are signs that much more serious efforts may be mounted in the reasonably near future. All the observing programs to date have involved either tiny amounts of time on large radio telescopes or large amounts of time on smaller telescopes. In a major scientific study for the National Aeronautics and Space Administration, directed by Philip Morrison of the Massachusetts Institute of Technology, the feasibility and desirability of more systematic investigations have been powerfully underscored. The study has four main conclusions: 

"(1) It is both timely and feasible to begin a serious search for extraterrestrial intelligence; 

"(2) a significant . . . program with substantial potential secondary benefits can be undertaken with only modest resources; 

"(3) large systems with great capability can be built as needed; and 

"(4) such a search is intrinsically an international endeavor in which the United States can take a lead." 

The study carries a reassuring foreword by the Reverend Theodore Hesburgh, President of the University of Notre Dame, that such a search is consistent with religious and spiritual values, and includes the following ringing sentiment: 

"The question deserves..... the serious and prolonged attention of many professionals from a wide range of disciplines - anthropologists, artists, lawyers, politicians, philosophers, theologians - even more than that, the concern of all thoughtful persons, whether specialists or not. We must, all of us, consider the outcome of the search. That search, we believe, is feasible; its outcome is truly important either way. Dare we begin? For us who write here, that question has step-by-step become instead: Dare we delay?" 

A wide range of options is identified in the Morrison report, including new (and expensive) giant ground-based and space-borne radio telescopes. But the study also points out that major progress can be made at modest cost by the development of more sensitive radio receivers and of ingenious computerized data-processing systems. 

In the Soviet Union there is a state commission devoted to organizing a search for extraterrestrial intelligence, and the large, 600-meter diameter "RATAN-600" radio telescope in the Caucasus, just completed, is to be devoted part-time to this effort. And along with spectacular advances in radio technology, there has been a dramatic increase in the scientific and public respectability of theories about extraterrestrial life. Indeed, the Viking missions to Mars were, to a significant extent, dedicated to the search for life on another planet. 

Of course, not all scientists accept the notion that other advanced civilizations exist. A few who have speculated on this subject lately are asking: if extraterrestrial intelligence is abundant, why have we not already seen its manifestations? Think of the advances by our own technical civilization in the last 10,000 years, and imagine such advances continued over millions or billions of years. If any civilizations are that much more advanced than we, why have they not produced artifacts, devices and even cases of industrial pollution of such magnitude that we would have detected them? Why have these beings not restructured the entire Galaxy for their convenience? 

And why has there been no clear evidence of extraterrestrial visits to the Earth? We have already launched slow and modest interstellar spacecraft called Pioneers 10 and I 1 and Voyagers 1 and 2 -which, incidentally, carry small golden greeting cards from the Earth to any space-faring interstellar civilizations which might intercept them. A society more advanced than we should be able to ply the spaces between the stars conveniently, if not effortlessly. Over millions of years such societies should have established colonies which themselves might launch interstellar expeditions. Why are they not here? The temptation is to deduce that there are at most only a few advanced extraterrestrial civilizations - either because we are one of the first technical civilizations to have emerged, or because it is the fate of all such civilizations to destroy themselves before they are much further along. 

It seems to me that such despair is quite premature. All such arguments depend on our correctly surmising the intentions of beings far more advanced than ourselves, and when examined closely I think these arguments reveal a range of interesting human conceits. For example, why do we expect that it will be easy to recognize the manifestations of very advanced civilizations? Is our situation not closer to that of isolated societies in the Amazon basin, say, who lack the tools to detect the powerful international radio and television traffic which is all around them? Also, there is a wide range of incompletely understood phenomena in astronomy. Might the modulation of pulsars or the energy source of quasars have a technological origin? Or perhaps there is a galactic ethic of noninterference with backward or emerging civilizations. 

Perhaps there is a waiting time before contact is considered appropriate, so as to give us a fair opportunity to destroy ourselves first, if we are so inclined. Perhaps all societies significantly more advanced than our own have achieved an effective personal immortality, and lose the motivation for interstellar gallivanting - which may, for all we know, be a typical urge only of adolescent civilizations. Perhaps mature civilizations do not wish to pollute the cosmos. There is a very long list of such "perhapses," few of which we are in a position to evaluate with any degree of assurance. 

The question of extraterrestrial civilizations seems to me entirely open. Personally, I think it far more difficult to understand a universe in which we are the only technological civilization or one of but a few, than to imagine a cosmos brimming over with intelligent life. Many aspects of the problem, fortunately, can be experimentally verified. We can search for planets of other stars; seek simple forms of life on such nearby worlds as Mars, Jupiter and Saturn's moon Titan; and perform more extensive laboratory studies on the chemistry of the origin of life. We can investigate more deeply the evolution of organisms and societies. The problem cries out for a long-term, open-minded and systematic search, with nature as the only arbiter of what is or is not likely. 

"It is possible that the future of human civilization depends on the receipt of interstellar messages."
If there are a million technical civilizations in the Milky Way galaxy, the average separation between civilizations will be about 300 light-years. Since a light year is the distance which light travels in one year (a little under six trillion miles), this implies that the one-way transit time for an interstellar communication from the nearest civilization will be some 300 years. The time for a query and a response would be 600 years. This is the reason that interstellar dialogues are much less likely - particularly around the time of first contact - than interstellar monologues. It might seem remarkably selfless for a civilization to broadcast radio messages with no hope of knowing, at least in the immediate future, whether they have been received and what the response to them might be. 

But human beings often perform very similar actions as, for example, in burying time capsules to be recovered by future generations, or even in writing books, composing music and creating art intended for posterity. A civilization which had been aided by the receipt of such a message in its past might wish to similarly benefit other emerging technical societies. The amount of power that need be expended in interstellar radio communication should be a tiny fraction of what is available for a civilization only slightly more advanced than we, and such radio transmission services could be an activity either of an entire planetary government or of relatively small groups of hobbyists, amateur radio operators and the like. 

Although probably no previous contact will have been achieved between transmitting and receiving civilizations, communication in the absence of prior contact is possible. 

It is easy to create an interstellar radio message which can be recognized as emanating unambiguously from intelligent beings. A modulated signal ("beep," "beep-beep," ) comprising the numbers 1, 2, 3, 5, 7, 11, 13, 1 7, 19, 23, 29, 31, for example, consists exclusively of the first 12 prime numbers-that is, numbers that can be divided only by 1, or by themselves. A signal of this kind, based on a simple mathematical concept, could only have a biological origin. No prior agreement between the transmitting and receiving civilizations, and no precautions against Earth chauvinism, are required to make this clear. 

Such a message would be an announcement or beacon signal, indicating the presence of an advanced civilization but communicating very little about its nature. The beacon signal might also note a particular frequency where the main message is to be found, or might indicate that the principal message can be found at higher time resolution at the frequency of the beacon signal. The communication of quite complex information is not very difficult, even for civilizations with extremely different biologies and social conventions. For example, arithmetical statements can be transmitted, some true and some false, and in such a way it becomes possible to transmit the ideas of true and false concepts which might otherwise seem extremely difficult to communicate. 

But by far the most promising method is to send pictures. The message might consist of an array of zeros and ones transmitted as long and short beeps, or tones on two adjacent frequencies, or tones at different amplitudes, or even signals with different radio polarizations. Properly arranged in rows and columns, the zeros and ones form a visual pattern - a picture similar to those an imaginative typist can create by using the letters of the alphabet as a medium. Just such a message was transmitted to space by the Arecibo Observatory, which Cornell University runs for the National Science Foundation, in November 1974 at a ceremony marking the resurfacing of the Arecibo dish the largest radio/radar telescope on Earth. The signal was sent to a collection of stars called M13, a globular cluster comprising about a million separate suns, because it was overhead at the time of the ceremony. Since Ml 3 is 24,000 light years away, the message will take 24,000 years to arrive there. If anyone is listening, it will be 48,000 years before we receive a reply. The Arecibo message was clearly not intended as a serious attempt at interstellar communication, but rather as an indication of the remarkable advances in terrestrial radio technology. 

The decoded message forms a kind of pictogram that says something like this: "Here is how we count from one to ten. Here are five atoms that we think are interesting or important: hydrogen, carbon, nitrogen, oxygen and phosphorus. Here are some ways to put these atoms together that we think interesting or important - the molecules thymine, adenine, guanine and cytosine, and a chain composed of alternating sugars and phosphates. These molecular building blocks are put together to form a long molecule of DNA comprising about four billion links in the chain. The molecule is a double helix. In some way this molecule is important for the clumsy looking creature at the center of the message. That creature is 14 radio wavelengths or 5 feet 9.5 inches tall. There are about four billion of these 

"In the deepest sense the search for extraterrestrial intelligence is a search for ourselves."
creatures on the third plant from our star. There are nine planets altogether, four big ones toward the outside and one little one at the extremity. This message is brought to you courtesy of a radio telescope 2,430 wavelengths or 1,004 feet in diameter. Yours truly." Especially with many similar pictorial messages, each consistent with and corroborating the others, it is very likely that almost unambiguous interstellar radio communication could be achieved even between two civilizations which have never met. Of course our immediate objective is not to send such messages, because we are very young and backward; we wish to listen. 

The detection of radio signals from space would illuminate many questions which have concerned scientists and philosophers since prehistoric times. Such a signal would indicate that the origin of life is not an extraordinarily unlikely event. It would imply that given billions of years for natural selection to operate, simple forms of life generally evolve into complex and intelligent forms, as on Earth, and that such intelligent forms commonly produce an advanced technology. But it is not likely that the transmission we receive will be from a society at our own level of technological advance. A society only a little more backward than we will not have radio astronomy at all. The most likely case is that the message will be from a civilization with a far superior technology. Thus, even before we decode such a message, we will have gained an invaluable piece of knowledge: that it is possible to avoid the dangers of the period of technological adolescence we are now passing through. 

There are some who look on our global problems here on Earth - at our vast national antagonisms, our nuclear arsenals, our growing populations, the disparity between the poor and the affluent, shortages of food and resources, and our inadvertent alterations of the natural environment of our planet - and conclude that we live in a system which has suddenly become unstable, a system which is destined soon to collapse. There are others who believe that our problems are soluble, that humanity is still in its childhood, that one day soon we will grow up. The existence of a single message from space will show that it is possible to live through technological adolescence: the civilization transmitting the message, after all, has survived. Such knowledge, it seems to me, might be worth a great price. 

Another likely consequence of the receipt of an interstellar message is a strengthening of the bonds which join all human and other beings on our planet. The sure lesson of evolution is that organisms elsewhere must have had separate evolutionary pathways; that their chemistry and biology, and very likely their social organizations, will be profoundly dissimilar to anything which is familiar here on Earth. We may well be able to communicate with them because we share a common universe; because the laws of physics and chemistry and the regularities of astronomy are shared by them and by us. But they may always be, in the deepest sense, different. And when we recognize these differences the animosities which divide the peoples of the Earth may wither. The differences among human beings of separate races and nationalities, religions and sexes are likely to be insignificant compared to the differences between all humans and all extraterrestrial intelligent beings. 

If the message comes by radio, both transmitting and receiving civilizations will have in common at least the details of radiophysics. The commonality of the physical sciences is the reason that many scientists expect the messages from extraterrestrial civilizations to be decodable. No one is wise enough to predict in detail what the consequences of such a decoding will be, because no one is wise enough to understand beforehand what the nature of the message will be. Since the transmission is likely to be from a civilization far in advance of our own, stunning insights are possible in the physical, biological and social sciences, insights reached from the perspective of a quite different kind of intelligence. 

Decoding such a message will probably be a task of years and decades, and the decoding process can be as slow and careful as we choose. Some have worried that such a message from an advanced society might make us lose faith in our own, might deprive us of the initiative to make new discoveries if it seems that there are others who have made those discoveries already, or might have other negative consequences. But I stress that we are free to ignore an interstellar message if we find it offensive. Few of us have rejected schools because teachers and textbooks exhibit learning of which we were so far ignorant. If we receive a message, we are under no obligation to reply. If we do not choose to respond, there is no way for the transmitting civilization to determine that its message was received and understood on the tiny distant planet Earth. The receipt and translation of a radio message from the depths of space seems to pose few dangers to mankind; instead, it holds the greatest promise of both practical and philosophical benefits for all of humanity. 

It is possible that an early message may contain detailed prescriptions for the avoidance of technological disaster, for a passage through adolescence to maturity. Perhaps the transmissions from advanced civilizations will describe 

"Humanity is still in its childhood. . .one day soon we will grow up."
which pathways of cultural evolution are likely to lead to the stability and longevity of an intelligent species, and which other paths lead to stagnation or degeneration or disaster. Perhaps there are straight-forward solutions, still undiscovered on Earth to problems of food shortages, population growth, energy supplies, dwindling resources, pollution and war. There is, of course, no guarantee that such would be the contents of an interstellar message; but it would be foolhardy to overlook the possibility. 

There will surely be differences among civilizations which cannot be glimpsed until information is available about the evolution of many civilizations. Because of our isolation from the rest of the cosmos, we have information on the evolution of only one civilization - our own. And the most important aspect of that information, the future, remains closed to us. Perhaps it is not likely, but it is certainly possible that the future of human civilization depends on the receipt and decoding of interstellar messages. 

And what if we make a long-term and dedicated search for extraterrestrial intelligence and fail? Even then we surely will not have wasted our time. We will have developed an important technology, with applications to many other aspects of our own civilization. We will have greatly added to our knowledge of the physical universe. And we will have calibrated the importance and uniqueness of our species, our civilization and other planets. For if intelligent life is rare or absent elsewhere, we will have learned something about the rarity and value of our culture and our biological patrimony, which have been painstakingly extracted over four billion years of tortuous evolutionary history. 

Such a finding will stress as perhaps nothing else can our responsibilities to future generations: because the most likely explanation of negative results, after a comprehensive and resourceful search, is that societies destroy themselves before they are advanced enough to establish a high-power radio transmitting service. Thus, organization of a search for interstellar radio messages, quite apart from the outcome, is likely to have a cohesive and constructive influence on the whole of the human condition. 

But we will not know the outcome of such a search, much less the contents of messages from interstellar civilizations, if we do not make a serious effort to listen for signals. It may be that civilizations are divided into two great classes, those which make such an effort, achieve contact and become new members of a loosely tied federation of galactic communities, and those which cannot or choose not to make such an effort, or who lack the imagination to try, and who in consequence soon decay and vanish. 

It is difficult to think of another enterprise within our capability and at relatively modest cost which holds as much promise for the future of humanity. 
Carl Sagan is the David Duncan Professor of Astronomy and Space Sciences and Director of the Laboratory for Planetary Studies at Cornell University. [Webmaster's note: This is the original text from Cosmic Search. Carl Sagan died on December 20th, 1996.] Before coming to Cornell in 1968, he served on the faculties of Harvard University and of the Stanford University Medical School. Born in New York City in 1934, he received his doctor's degree from the University of Chicago in 1960. His interests encompass the physics and chemistry of planetary atmospheres and surfaces, planetary exploration, origin of life on the earth, and the possibilities and means of detection of extraterrestrial life. He has been closely associated with the NASA planetary explorations involving the Mariner, Viking and Voyager missions. 

Besides hundreds of scientific and popular articles, he has published a dozen books including "The Cosmic Connection: An Extraterrestrial Perspective" (Anchor Press, 1973), winner of the Campbell Award for the best science book of the year, and "The Dragons of Eden: Speculations on the Evolution of Human Intelligence" (Random House, 1977), winner of the 1978 Pulitzer Prize for non-fiction. 

As one of science's most eloquent expositors, Sagan has contributed greatly to a better public appreciation of astronomy. In f977, to improve the presentation of science on television and in motion pictures, he formed "Carl Sagan Productions: Science for the Media, Inc." An initial project is a 13-week series on astronomy. 

Sagan edited the proceedings of the first international meeting on communication with extraterrestrial intelligence held in Armenia in 1971. He is also Editor-in-Chief of "ICARUS: International Journal of Solar System Studies" and a member of the Editorial Board of COSMIC SEARCH.


1
2

The California State University
Expository Reading and Writing Course

3

