Panel 1

N Number of Communicating Civs.
Q: How many civilizations are transmitting messages?

A: The answer is a work in progress. Consider the seven factors of the Drake Equation.

You may contribute to the answer!

SETI-the Search for Extraterrestrial Intelligence -

Pioneer SETI research was conducted by NRAO-Green Bank’s

radio astronomers in the 1950s. During the next decade NRAO

astronomer Frank Drake used Green Bank’s 85 Foot Telescope,

developed a study (Project Ozma) and attracted world attention.

The Drake Equation - In 1961 Drake contributed a valuable

tool to help focus the study for extraterrestrial life. He defined the

questions into factors of an equation. The concept became known

as the Drake Equation. Although there is not single solution to the

equation, it is used as a tool for studying possibilities.

SETI TIME LINE - History of the Search

R*

Is There Life in the Universe? You can estimate the answer with

1950s

The modern search for extraterrestrial intelligence is inaugurated by a Cornell physicists’ article in Nature on the use of microwave radio to communicate between the stars. NRAO-Green Bank radio astronomer, Frank Drake, had also reached the same conclusion, and conducted the first microwave radio search for signals from other solar systems.

1960s

Drake led research at Green Bank, beginning experiments that would become Project Ozma, the first search for extraterrestrial intelligence. In 1961 Drake developed the equation which provided a framework for directing the search for extraterrestrial life.

1970s

NASA’s Ames Research Center in Mountain View,

California was a base for many radio astronomers conducting SETI searches using existing antennas and receivers. First international SETI conference is held at the Byurakan Astrophysical Observatory in Armenia. In 1977 the WOW signal, a “candidate“ ET contact, was detected.

1980s

Coordinated SETI programs at NASA’s Ames Research Center and at the Jet Propulsion Laboratory in Pasadena, CA operated with NASA funding. 

1990s

Congress terminated NASA’s funding for SETI in 1993. SETI Institute continued research and projects with corporate and private funding. Project Phoenix operated in Green Bank from 1996-1998 using the 140 Foot Telescope.

21st century

SETI projects proceed. The ability to measure the chemical makeup of alien planet atmospheres and to search for biomarkers of life beyond Earth is opening roads for further research.

2nd Panel

R Rate of Star Birth

Q. how frequently are new stars forming

A 10 per year

That’s NOT a high birth rate. Most of the stars that will ever exist

have already been born. There are about 100 billion stars in our

galaxy. Analyzing NASA’s Hubble Space Telescope’s pictures of

some of the most distant galaxies in the universe, astronomers have

found evidence that the Big Bang was followed by a stellar “baby

boom.” But the birthrate is slowing down.

Star formation has been traced from shortly

after the birth of the universe to the

present–about 12 billion years. The decline of

star birth began about 9 billion years ago.

Resources: http://hubblesite.org
Third Panel Fp

Q: What percentage of stars that have

planetary systems?

A: .5 (according to the Drake Equation film)

20-50%

(http://www.activemind.com/Mysterious/Topics/SETI/drake_equation.html)

Outside our solar system do other Sun-like stars also have planets?

Consider that there are billions upon billions of stars in our galaxy, and

we have discovered 128 (http://www.obspm.fr/encycl/cat1.html) other planetary

systems beyond our Sun. “Already we know of more planets outside our

solar system than within it.”, Jill C. Tarter & Christopher F. Chyba, Is

There Life Elsewhere in the Universe?, Scientific American 2002

Observations indicate that there are many stars with planets that cannot

be seen. Astronomers conclude that planets may be very abundant in our

galaxy. Discoveries by 2004–candidate planets around main sequence

stars: 147 planets, 128 planetary systems, 15 multiple planet systems.

Resources:

(http://hubblesite.org/newscenter/newsdesk/archive/releases/2000/33/astrofile)

(http://hubblesite.org/newscenter/newsdesk/archive/releases/2003/19)

4th panel Ne

Q: For each star that has a planetary system,

how many of those planets are

capable of sustaining life?

A: 2 (according to the Drake Equation film)

1-5 (according to other estimates. (www.activemind.com)

Hubble Space Telescope has detected the presence of oxygen and carbon

in the atmosphere of a planet outside our solar system. Robotic space

probes have identified atmospheric biomarkers of life on extrasolar planets.

Life may once have flourished there, then vanished. Scientists are defining

“life” chemically. Human composition is based on liquid water and

organic molecules (carbon-containing compounds other than carbon

dioxide and carbon monoxide). Of course life of other forms may be

waiting for discovery by other methods.

Sources: http://hubblesite.org/newscenter/newsdesk/archive/releases/2004/44/text)

(http://www.sciamdigital.com/
5th Panel

Fl
Q: On how many of the suitable planets has life

actually evolved?

A: 1 (according to the Drake Equation film)

100%-0%(according to http://www.activemind.com)

“Life” may be defined in a number of ways, for example, human-like, or

organic, or chemical, or microbial. NASA Exobiology researchers are

developing a “life detector” to look for exotic life forms under a sea that

may exist on Europa, a moon of Jupiter. The instrument, called Medusa,

will catalog extreme conditions such as hydrothermal vents and recognize

such conditions on other planets. The results of NASA’s Viking biology

experiments on Mars indicate life may have arisen, only to die out as conditions

changed. A meteorite found in Antarctica offers strong evidence

that Mars has had–and may still have–microbial life. If life also arose on

Mars, this would show that those mechanisms operated not just once, but

twice, suggesting that life may be common elsewhere.

Sources: (http://cmex-www.arc.nasa.gov/CMEX/index.html) NASA Center for Mars Exploration,

6th Fi 

Q: On planets where life has evolved,

what percentage is intelligent?

A: Possibly 1(according to the Drake Equation film)

100%-0%(http://www.activemind.com)

“There are no more than 10,000 civilizations in the Milky Way at about

our level of technological advancement.”, Jill C. Tarter, SETI Astronomer,

Director of Research.

There is confirmed evidence of intelligence on “at least” one planet –

Earth! Consider that it took 5 million years for life to evolve to this point.

The universe is about 13.7 billion years old.* So 5 million years is a

blink of an eye, in terms of the age of the universe. It follows that many

civilizations could have arisen and gone extinct during the lifespan on

the universe.

Is “intelligence,” as we define it, rare? Is our definition too limited?

Sources: *http://map.gsfc.nasa.gov/m_uni/uni_101age.html

7th Fc

Q: What percentage of civilizations have the

means and desire to communicate?

A: .5 (according to the Drake Equation film)

10-20% (http://www.activemind.com)

We are directing our search for technology, not necessarily our conventional

definition of intelligence. The lack of results may have more to do

with limitations in range and sensitivity than with a lack of civilizations.

Our window of opportunity to receive transmissions from another civilization

has been infintesimle–40 years of radio reception projects. That said,

SETI research is focusing on developing more sophisticated technology.

Also, judging the long time-frames for possible contact (waves must travel

in light-years to reach our receivers), each project must include continuing

generations of astronomers.

Sources: *http://map.gsfc.nasa.gov/m_uni/uni_101age.html

8th L

Q: During what percentage of a civilization’s

lifetime is it communicating?

A: This is the most debatable question...

For example, our Sun and Earth have an expected lifetime of 10 billion

years. We’ve been communicating with radio waves for less than 100

years. If we destroyed ourselves tomorrow, the answer would be

1/100,000,000th of a percent of our lifetime.

1 in 1 million civilizations might have communicating life.

10,000 years is an approximate period of communicating

life. It may take a signal many light years to reach Earth.

What are the chances that we can reply in time?

N=50,000 civilizations in our galaxy

