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 Feb26 meeting at NASA HQ with new Leadership 

 Very positive, transparent 

 SG very valuable and important program to continue 
after evaluation 

 RFP on community colleges to be issued very soon 

 



 SG NATIONAL BUDGETS 

 2014      $40 M   appropriated 

 2015       $40 M   requested 

 

 



 SG Meetings 

 Fall 2014   Regional meetings 

 Winter 2015,  DC 

 Fall 2015   Tucson, Arizona 



 AGENDA 

 

 FRIDAY BANQUATE 



 Why the astronaut could not book a room on the 
Moon?  Because the Moon was FULL. 

 

 What do you think about the new restaurant on the 
Moon? Food was good, but it has no atmosphere. 

 

 How many astronomers do you need to change a bulb?  
None, astronomers are not afraid of the dark. 





Dr. Roosevelt Johnson has been 
appointed as NASA’s Acting Associate 
Administrator for Education. 







Lunar Time Lapse Panorama including Yutu Rover  
http://apod.nasa.gov/apod/ap140203.html  

http://apod.nasa.gov/apod/ap140203.html
http://apod.nasa.gov/apod/ap140203.html


Jelly Donut Shaped Rock Appears on Mars  
http://apod.nasa.gov/apod/ap140129.html  

http://apod.nasa.gov/apod/ap140129.html
http://apod.nasa.gov/apod/ap140129.html


In the Jan. 23 event, Squyres went on to 
reiterate what he views as the most plausible 
explanation for the weird Martian rock's 
sudden appearance in Opportunity's camera 
views. … 
 
"We think the most likely scenario is that that 
rock wasn't thrown, it wasn't kicked out of a 
crater. It was flicked out by one of our wheels," 
Squyres said. "And we're going to take a close 
look at that hypothesis just in the upcoming 
days." 



Three CubeSats Released  
http://apod.nasa.gov/apod/ap140106.html  

http://apod.nasa.gov/apod/ap140106.html
http://apod.nasa.gov/apod/ap140106.html


Kepler-78b: Earth-Sized Planet Discovered  
http://apod.nasa.gov/apod/ap131105.html  

http://apod.nasa.gov/apod/ap131105.html
http://apod.nasa.gov/apod/ap131105.html


Hale-Bopp: The Great Comet of 1997  
http://apod.nasa.gov/apod/ap131013.html  

http://apod.nasa.gov/apod/ap131013.html
http://apod.nasa.gov/apod/ap131013.html


M2-9: Wings of a Butterfly Nebula 
http://apod.nasa.gov/apod/ap130915.html  

http://apod.nasa.gov/apod/ap130915.html
http://apod.nasa.gov/apod/ap130915.html


M1: The Incredible Expanding Crab 
http://apod.nasa.gov/apod/ap130905.html  

http://apod.nasa.gov/apod/ap130905.html
http://apod.nasa.gov/apod/ap130905.html


Orbits of Potentially Hazardous Asteroids  
http://apod.nasa.gov/apod/ap130812.html  

http://apod.nasa.gov/apod/ap130812.html
http://apod.nasa.gov/apod/ap130812.html
http://apod.nasa.gov/apod/ap130812.html




SETI 
 Contact with ETI will be the most important human discovery. 

 In the 4th century BC the Greek philosopher Epicurus wrote a letter to Herodotus and 
said ‘There are infinite world’s both like and unlike our own’. 

 Leucippus and Democritus justified many worlds due ‘atomism’.  Deomcritus once said 
‘Nothing exists except atoms and empty space, everything else is opinion’. 

 The Roman poet Lucretius adopted atomism and said ‘In an infinite universe many 
worlds must exist’. 

 The Pythagoreans thought that the Moon was inhabited by beings superior to us. 

 In the Renaissance Giordano Bruno, who supported the Copernican model of the solar 
system, argued for an infinite number of worlds.  He was burned to death by the church 
in 1600 for his views. 

 I. Kant, author of the theory of planetary formation, wrote about the existence of other 
worlds.  And Charles Darwin’s biological evolution modernized life everywhere. 

 Around 1820, the mathematician Karl Gauss proposed seeding Siberia with a giant 
Pythagorean triangle so Martians could see it and know we are here.  Others suggested to 
create geometrical shapes filled with oil and put on fire in the Sahara desert for us to be 
seen by people on the Moon, Mars, and Venus. 



 The Italian astronomer Giovanni Shiaparelli in 1877 
reported seeing “canals” on Mars and hence evidence 
of life. 

 The American astronomer Percival Lowell established 
the Lowell Observatory in Flagstaff, Arizona to study 
the “canals” on Mars. 

 In 1898 the science fiction novel ‘War of the Worlds’ 
was published by H.G. Wells, where Martians decide to 
invade the attractive planet Earth. 



SETI   Modern Scientific Approach 
 J. C. Maxwell.  Electromagnetic theory, the spectrum and radio waves, and 

modern physics guided our thoughts about SETI. 

 G. Cocconi and P. Morrison, then at Cornell, in 1959 suggested to try and 
listen to ETI at radio waves where stellar interference is low.  F. Drake, then at 
NRAO in Green Bank, in 1960 tried to listen at 1.4 GHz:  the Ozma Project. 

 In other developments, in the 1950s the structure of the DNA was 
understood by Watson and Crick , and in 1953 Stanley Miller and Harold 
Urey at the University of Chicago simulated the conditions of the primitive 
Earth and created amino acids and other organic molecules vital to life.  
Soon radio astronomers discovered more than 100 molecular species in the 
interstellar medium. 

 There were also false alarms when pulsars were discovered.  Also media hype 
began such as:   

 TV – Star Trek  

 Movies – 2001: A Space Odyssey, ET, and Contact, and also the UFOs 

 Today we have discovered dozens of planets around other stars.  We are 
exploring Mars where water may have existed.  And we are searching at radio 
waves, such as Project Phoenix. 



COSMIC CALENDAR 
January 1 Big Bang 

May  1 Origin of the Milky Way galaxy 

September  9 Origin of the Solar System 

September  14 Formation of Earth 

September 25 Origin of life on Earth 

October  9 Date of oldest fossils 

     13.7 BILLION YEARS 



COSMIC CALENDAR 
December 1 Oxygen atmosphere develops 

December 16 First worms 

December 19 First fish 

December 20 Plants begin colonization of land 

December 21 Animals begin colonization of land 

December 23 First trees; first reptiles 

December 24 First dinosaurs 

December 26 First mammals 

December 27 First birds 

December 28 Dinosaurs become extinct 

December 29 First primates 



COSMIC CALENDAR 
December 31 

10:30    p.m.  First humans 

11:46    p.m.   Domestication of fire 

11:59    p.m.  Extensive cave paintings in Europe 

11:59:20 p.m.  Invention of agriculture 

11:59:59 p.m.  Euclidean geometry; Archimedean  
        physics 

11:59:59 p.m.  Renaissance in Europe 

  NOW:  Science and Technology; means  
   for self-destruction of the human  
   species; planetary exploration 



 





 



SETI 
The rate at which intelligent civilizations appear in our 

Galaxy depends on: 

 

R*  The rate of star formation (~ 1 per year) 

fp  The fraction of these stars that form planets  

     (~ 1/2 ?) 

np  The number of planets suitable for life (1 or 2) 

fl  The fraction of these where life develops (~1?) 

fi  The fraction of these on which   

  intelligence appears (~1?) 

 

Ri = R* x fp x np x fl x fi  

 



The Number of Intelligent Civilizations 

1. The growth rate of intelligent civilizations in our Galaxy is 
about: 

 

2. The age of our galaxy is about ten billion years old (tg = 
10,000,000,000 years). 

3. Therefore about ten billion intelligent civilizations should have 
formed in our Galaxy (Ri x tg = 10,000,000,000). 

4. Intelligent life should be 
very common. 

 

Ri ~ 1 x 1/2 x 2 x 1 x 1  ~  One per year!! 



The Zoo Hypothesis 



Intelligent Civilizations 
 The TOTAL NUMBER of intelligent communicative 

civilizations in our Galaxy depends on: 
 Ri      The rate of their formation 
 L  The longevity of intelligent                 

communicative life; the time interval that a civilization is 
detectable (unknown) 

   N = Ri x L 
 If L ~ 10,000 years, then there are about 10,000 

communicative civilizations in the Galaxy, and the average 
distance between them is about 1000 light years. 

 If the longevity is millions of years, then the closest 
communicative civilization might be only a few light years 
away! 



A Puzzle? 
1. Suppose we accept that life is common in the Universe. 

2. Consider then our “typical” civilization and forecast our likely future 
– more or less the future of others. 

3. Eventual space exploration and colonization seems probable. 

4. How long will it take for one Galactic civilization to colonize the 
whole Galaxy? 

5. Ten million years (at 1/100th the speed of light)?  (or longer?) 

6. The age of the Galaxy is ~10 billion years.  Then colonization should 
have happened long ago. 

7. Therefore, we should likely be the descendants of long-ago settlers! 

8. Which we certainly are not!! 

 

Which assumptions are wrong? 



Interstellar Communications 

 Put a message at the end of a very long stick! 

 Send of rocket full of people! 

 Send a robot! 

 ESP! ? 

 Send a telegram (very economical with 
radiowaves, and travels at the speed of light!) 

 DO NOT COMMUNICATE (danger of being 
discovered by hostile “invaders”) 



RADIO ASTRONOMY 

Atmospheric Transmission 

Radio window discovered by Karl Jansky (1931). 

Grote Reber followed this work in the 1940’s. 

Development during World War II in England, 
Holland and Australia. 



Pioneer 10 and 11 plaques 



PROJECT OZMA (1960) 

Frank 
Drake 

Tatel Telescope 
at Green Bank 

 NRAO 

 Green Bank, West Virginia 

  = 21 cm 

 Listened for intelligent messages from  

possible planets around the stars: 

 

 Ceti 

 Eridani 

 

 

Sorry, no messages! 



SETI 

At Arecibo 



The Arecibo Message 



The Arecibo Message 



If we arrange the 
1679 bits into 23 
columns of 73 bits 
each (both are 
prime numbers), 
and color the ons 
and offs differently, 
we find the pattern 
shown here.  The 
message was 
directed at the 
Globular Cluster 
M13 in the 
constellation 
Hercules. 

The Arecibo Message 



The Viking Lander 



Mars Pathfinder Mission 



This 4.5-billion-year-old meteorite, labeled ALH84001, was dislodged from 
Mars by a massive impact about 16 million years ago and fell to Earth in 
Antarctica 13,000 years ago.  Researchers believe it contains evidence of 
primitive life that existed on Mars more than 3.6 billion years ago.  (Photo:  
NASA) 

ALH84001 







 Pi to i “Get real” 
 i to Pi  ‘ Get rational” 

 
 Why was the Algebra book so sad? 
 Because it had so many problems. 

 
 What did the volcano say to his girlfriend? 
 I lava you very much. 

 
 Where did the lightning bolt propose to his girlfriend? 
 On Cloud Nine. 

 
 


