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                                        debate—in this century, for example, in attempts to understand the nature of human sexuality, the<br />

                                                        existence of the unconscious mind, and the fact that many psychiatric illnesses and character "defects"<br />

                                                        have a molecular origin. But also:<br />

                                                        Well, even if we're closely related to some of the other animals, we're different—not just in<br />

                                                        degree, but in kind—on what really matters: reasoning, selfconsciousness, tool making, ethics,<br />

                                                        altruism, religion, language, nobility of character. While humans, like all animals, have traits that<br />

                                                        set them apart—otherwise, how could we distinguish one species from another?—human uniqueness<br />

                                                        has been exaggerated, sometimes grossly so. Chimps reason, are self-conscious, make tools, show<br />

                                                        devotion, and so on. Chimps and humans have 99.6 percent of their active genes in <strong>com</strong>mon. (Ann<br />

                                                        Druyan and I run through the evidence in our book Shadows of Forgotten Ancestors.)<br />

                                                        In popular culture, the very opposite position is also embraced, although it too is driven by<br />

                                                        human chauvinism (plus a failure of the imagination): Children's stories and cartoons make animals<br />

                                                        dress in clothes, live in houses, use knives and forks, and speak. The three bears sleep in beds. The<br />

                                                        owl and the pussycat go to sea in a beautiful pea-green boat. Dinosaur mothers cuddle their young.<br />

                                                        Pelicans deliver the mail. Dogs drive cars. A worm catches a thief. Pets have human names. Dolls,<br />

                                                        nutcrackers, cups, and saucers dance and have opinions. The dish runs away with the spoon. In the<br />

                                                        Thomas the Tank Engine series, we even have anthropomorphic lo<strong>com</strong>otives and railway cars,<br />

                                                        charmingly portrayed. No matter what we're thinking about, animate or inanimate, we tend to invest it<br />

                                                        with human traits. We can't help ourselves. The images <strong>com</strong>e readily to mind. Children are clearly<br />

                                                        fond of them.<br />

                                                        When we talk about a "threatening" sky, a "troubled" sea diamonds "resisting" being<br />

                                                        scratched, the Earth "attracting" passing asteroid, or an atom being "excited," we are again drawn to a<br />

                                                        kind of animist worldview. We reify. Some ancient level of our thinking endows inanimate Nature<br />

                                                        with life, passions, and forethought.<br />

                                                        The notion that the Earth is self-aware has lately been growing at the fringes of the "Gaia"<br />

                                                        hypothesis. But this was <strong>com</strong>monplace belief of both the ancient Greeks and the earl Christians.<br />

                                                        Origen wondered whether "the earth also, according to its own nature, is accountable for some sin."<br />

                                                        A host of ancient scholars thought the stars alive. This was also the position of Origen, of St.<br />

                                                        Ambrose (the mentor of St. Augustine), and even, in a more qualified form, of St. Thomas Aquinas.<br />

                                                        The Stoic philosophical position on the Sun's nature was stated by Cicero, in the first century B.C.:<br />

                                                        "Since the Sun resembles those fires which are contained in the bodies of living creatures, the Sun<br />

                                                        must also be alive."<br />

                                                        Animist attitudes in general seem to have been spreading recently. In a 1954 American survey,<br />

                                                        75 percent of people polled were willing to state that the Sun is not alive; in 1989, only 30 percent<br />

                                                        would support so rash a proposition. On whether an automobile tire can feel anything, 90 percent of<br />

                                                        respondents denied it emotions in 1954, but only 73 percent in 1989.<br />

                                                        We can recognize here a short<strong>com</strong>ing—in some circumstances serious—in our ability to<br />

                                                        understand the world. Characteristically, willy-nilly, we seem <strong>com</strong>pelled to project our own nature<br />

                                                        onto Nature. Although this may result in a consistently distorted view of the world, it does have one<br />

                                                        great virtue—projection is the essential precondition for <strong>com</strong>passion.
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                                                    debate—in this century, for example, in attempts to understand the nature of human sexuality, the existence of the unconscious mind, and the fact that many psychiatric illnesses and character "defects" have a molecular origin. But also: Well, even if we're closely related to some of the other animals, we're different—not just in degree, but in kind—on what really matters: reasoning, selfconsciousness, tool making, ethics, altruism, religion, language, nobility of character. While humans, like all animals, have traits that set them apart—otherwise, how could we distinguish one species from another?—human uniqueness has been exaggerated, sometimes grossly so. Chimps reason, are self-conscious, make tools, show devotion, and so on. Chimps and humans have 99.6 percent of their active genes in <strong>com</strong>mon. (Ann Druyan and I run through the evidence in our book Shadows of Forgotten Ancestors.) In popular culture, the very opposite position is also embraced, although it too is driven by human chauvinism (plus a failure of the imagination): Children's stories and cartoons make animals dress in clothes, live in houses, use knives and forks, and speak. The three bears sleep in beds. The owl and the pussycat go to sea in a beautiful pea-green boat. Dinosaur mothers cuddle their young. Pelicans deliver the mail. Dogs drive cars. A worm catches a thief. Pets have human names. Dolls, nutcrackers, cups, and saucers dance and have opinions. The dish runs away with the spoon. In the Thomas the Tank Engine series, we even have anthropomorphic lo<strong>com</strong>otives and railway cars, charmingly portrayed. No matter what we're thinking about, animate or inanimate, we tend to invest it with human traits. We can't help ourselves. The images <strong>com</strong>e readily to mind. Children are clearly fond of them. When we talk about a "threatening" sky, a "troubled" sea diamonds "resisting" being scratched, the Earth "attracting" passing asteroid, or an atom being "excited," we are again drawn to a kind of animist worldview. We reify. Some ancient level of our thinking endows inanimate Nature with life, passions, and forethought. The notion that the Earth is self-aware has lately been growing at the fringes of the "Gaia" hypothesis. But this was <strong>com</strong>monplace belief of both the ancient Greeks and the earl Christians. Origen wondered whether "the earth also, according to its own nature, is accountable for some sin." A host of ancient scholars thought the stars alive. This was also the position of Origen, of St. Ambrose (the mentor of St. Augustine), and even, in a more qualified form, of St. Thomas Aquinas. The Stoic philosophical position on the Sun's nature was stated by Cicero, in the first century B.C.: "Since the Sun resembles those fires which are contained in the bodies of living creatures, the Sun must also be alive." Animist attitudes in general seem to have been spreading recently. In a 1954 American survey, 75 percent of people polled were willing to state that the Sun is not alive; in 1989, only 30 percent would support so rash a proposition. On whether an automobile tire can feel anything, 90 percent of respondents denied it emotions in 1954, but only 73 percent in 1989. We can recognize here a short<strong>com</strong>ing—in some circumstances serious—in our ability to understand the world. Characteristically, willy-nilly, we seem <strong>com</strong>pelled to project our own nature onto Nature. Although this may result in a consistently distorted view of the world, it does have one great virtue—projection is the essential precondition for <strong>com</strong>passion.
Okay, maybe we're not much, maybe we're humiliatingly related t0 apes, but at least we're the best there is. God and angels aside, we're the only intelligent beings in the Universe. One correspondent writes to me, "I am as sure of this as anything in my experience. There is no conscious life anywhere else in the Universe. Mankind thus returns to its rightful position as center of the universe." However, partly through the influence of science acid science fiction, most people today, in the United States at least, reject this proposition—for reasons essentially stated by the ancient Greek philosopher Chrysippus: "For any human being in existence to think that there is nothing in the whole world superior to himself would be an insane piece of arrogance." But the simple fact is that we have not yet found extraterrestrial life. We are in the earliest stages of looking. The question is wide open. If I had to guess—especially considering our long sequence of failed I would guess that the Universe is filled with beings far more intelligent, tar more advanced than we are. But of course I might be wrong. Such a conclusion is at best based on a plausibility argument, derived from the numbers of planets, the ubiquity of organic matter, the immense timescales available for evolution, and so on. It is not a scientific demonstration. The question is among the most fascinating in all of science. As described in this book, we are just developing the tools to treat it seriously. What about the related matter of whether we are capable of creating intelligences smarter than ourselves? Computers routinely do mathematics that no unaided human can manage, outperform world champions in checkers and grand masters in chess, speak and understand English and other languages, write presentable short stories and musical <strong>com</strong>positions, learn from their mistakes, and <strong>com</strong>petently pilot ships, airplanes, and spacecraft. Their abilities steadily improve. They're getting smaller, faster, and cheaper. Each year, the tide of scientific advance laps a little further ashore on the island of human intellectual uniqueness with its embattled castaways. If, at so early a stage in our technological evolution, we have been able to go so far in creating intelligence out of silicon and metal, what will be possible in the following decades and centuries? What happens when smart machines are able to manufacture smarter machines? PERHAPS THE CLEAREST INDICATION that the search for an unmerited privileged position for humans will never be wholly abandoned is what in physics and astronomy is called the Anthropic Principle. It would be better named the Anthropocentric Principle. It <strong>com</strong>es in various forms. The "Weak" Anthropic Principle merely notes that if the laws of Nature and the physical constants—such as the speed of light, the electrical charge of the electron, the Newtonian gravitational constant, or Planck's quantum mechanical constant had been different, the course of events leading to the origin of humans would never have transpired. Under other laws and constants, atoms would not hold together, stars would evolve too quickly to leave sufficient time for life to evolve on nearby planets, the chemical elements of which life is made would never have been generated, and so on. Different laws, no humans. There is no controversy about the Weak Anthropic Principle: Change the laws and constants of Nature, if you could, and a very different universe may emerge—in many cases, a universe in<strong>com</strong>patible with life.[§] The mere fact that we exist implies (but does not impose) constraints on
	Page 2 and 3: Ballantine Books Edition, September
	Page 4 and 5: OF THE SOLAR SYSTEM NOTABLE EARLY A
	Page 6 and 7: to search for life on another plane
	Page 8 and 9: 1970 First roving vehicle on anothe
	Page 10 and 11: We were wanderers from the beginnin
	Page 12 and 13: here, no ferryboats. Horses might h
	Page 14 and 15: This book is, in many ways, optimis
	Page 16 and 17: The spacecraft was a long way from 
	Page 18 and 19: Earth, like the other planets, woul
	Page 20 and 21: Ann Druyan suggests an experiment: 
	Page 22 and 23: known in the second century, and in
	Page 24 and 25: abominable doctrine that the Earth 
	Page 26 and 27: C H A P T E R 3 THE GREAT DEMOTIONS
	Page 28 and 29: decades, to inventory at least the 
	Page 32 and 33: the laws of Nature. In contrast, th
	Page 34 and 35: weak Lithic Principles? If stones c
	Page 36 and 37: —MATTHEW ARNOLD, "DOVER BEACH" (1
	Page 38 and 39: To its credit, although belatedly a
	Page 40 and 41: So it's not much fun to have a gagg
	Page 42 and 43: not to question. He has not grasped
	Page 44 and 45: controlling it or at least mitigati
	Page 46 and 47: C H A P T E R 5 IS THERE INTELLIGEN
	Page 48 and 49: on Earth to break water apart—exc
	Page 50 and 51: When you examine the Earth at about
	Page 52 and 53: Perhaps, you think, it's time to re
	Page 54 and 55: THE TRIUMPH OF VOYAGER They that go
	Page 56 and 57: were almost wholly ignorant about m
	Page 58 and 59: approved in its final form (includi
	Page 60 and 61: manufactured actuators in the labor
	Page 62 and 63: C H A P T E R 7 AMONG THE MOONS OF 
	Page 64 and 65: come from? There are only two possi
	Page 66 and 67: N2, as on the Earth today. The othe
	Page 68 and 69: hydrocarbons are not. Clouds of met
	Page 70 and 71: C H A P T E R 8 THE FIRST
	Page 72 and 73: had minds of their own. Sharing the
	Page 74 and 75: there is one previously unknown pla
	Page 76 and 77: On Earth the magnetic and geographi
	Page 78 and 79: FRONTIERS OF THE SOLAR SYSTEM . . .
	Page 80 and 81: In some places the surface is as br

	Page 82 and 83: So the lovely comets that on occasi

	Page 84 and 85: civilization had it been transplant

	Page 86 and 87: hieroglyphics, can be read, and the

	Page 88 and 89: Here is the memorable description b

	Page 90 and 91: And all asteroids as well. Venus ha

	Page 92 and 93: Uranus and especially Neptune have 

	Page 94 and 95: MORNING STAR This is another world 

	Page 96 and 97: higher resolution and sensitivity, 

	Page 98 and 99: Since then a progression of Soviet 

	Page 100 and 101: THE GROUND MELTS Midway between The

	Page 102 and 103: Eruptions of lava must mean that th

	Page 104 and 105: Cartographers prepared maps of almo

	Page 106 and 107: EVEN MORE UNEXPECTED than the great

	Page 108 and 109: C H A P T E R 13 THE GIFT OF APOLLO

	Page 110 and 111: Augustine rejoined: "If human skill

	Page 112 and 113: When President Kennedy formulated t

	Page 114 and 115: 14 C H A P T E R EXPLORING OTHER WO

	Page 116 and 117: Earth's climate and the burgeoning 

	Page 118 and 119: uncertainties and minimize the dang

	Page 120 and 121: C H A P T E R 1 5 THE GATES OF THE 

	Page 122 and 123: We can see that the erosion of anci

	Page 124 and 125: expect life on Mars, like life on E

	Page 126 and 127: We see that it wasn't until about i

	Page 128 and 129: Especially with continuing investme

	Page 130 and 131: have lost the chief reason for a sp

	Page 132 and 133: orbit; maybe many small payloads sh

	Page 134 and 135: (SUMER, THIRD MILLENNIUM B.C.) What

	Page 136 and 137: (taking the average presidency as o

	Page 138 and 139: Nearly every one of these matters c

	Page 140 and 141: inventor of the cardiac pacemaker, 

	Page 142 and 143: • Enhanced studies of the Sun, in

	Page 144 and 145: problems, NASA was rated as doing a

	Page 146 and 147: economic, and political problems th

	Page 148 and 149: Saturn, the ring had been seen edge

	Page 150 and 151: The planets almost certainly accumu

	Page 152 and 153: smudge on their films. It was near 

	Page 154 and 155: the way to its own rendezvous with 

	Page 156 and 157: C H A P T E R 18 THE MARSH OF CAMAR

	Page 158 and 159: arrive comparatively often but do n

	Page 160 and 161: worldlet so it does collide with th

	Page 162 and 163: The foregoing are examples of inadv

	Page 164 and 165: determine rotation rates and compos

	Page 166 and 167: One consequence of this train of ar

	Page 168 and 169: charges attract. A hydrogen atom an

	Page 170 and 171: specialized training in the technol

	Page 172 and 173: doing. Imagine bombarding Venus wit

	Page 174 and 175: environment. Microbes and larger pl

	Page 176 and 177: C H A P T E R 2 0 DARKNESS Far away

	Page 178 and 179: But our fear of the dark rebels. Th

	Page 180 and 181: swept out and examined. Next day, i

	Page 182 and 183: something) that do lie in the plane

	Page 184 and 185: civilizations cannot be calibrated 

	Page 186 and 187: TO THE SKY! The stairs of the sky a

	Page 188 and 189: consequences of thermonuclear war w

	Page 190 and 191: predict whether the new destructive

	Page 192 and 193: catastrophic impacts and hedging ou

	Page 194 and 195: find ourselves Able to rise to this

	Page 196 and 197: IT'S IMPOSSIBLE, for us humans at l

	Page 198 and 199: from the next by about as much as M

	Page 200 and 201: We are, even now, discovering vast 

	Page 202 and 203: There is a halo of dark matter surr

	Page 204 and 205: The Cosmos extends, for all practic

	Page 206: of the most productive planetary sc

	Page 209 and 210: CHAPTER 3, THE GREAT DEMOTIONS John

	Page 211 and 212: CHAPTER 5, IS THERE INTELLIGENT LIF

	Page 213 and 214: CHAPTER 12, THE GROUND MELTS Peter 

	Page 215 and 216: James B. Pollack and Carl Sagan, "P

	Page 217 and 218: CHAPTER 21, TO THE SKY! J. Richard 

	Page 219 and 220: [§§§] After whom the European-Am

	Page 221 and 222: would be trying to reconstruct thei

	Page 223: Table of Contents CHAPTER 3, THE GR




 show all
                                                        
                                                                                                    

                                            

                                        

                                

                                    
                            

                        

                    

                                            
                            

    


                            

    


                                                    

                                    

            

        

    

    


    
        
            
                
                    ×
                
                
                    Share

                                                                    
                                        
  
    
  


  
    
  


  
    
  


  
    
  

                                    

                                    
                                        or
                                    

                                
                                    
                                        
                                            	
                                                Link
                                              
	
                                                Short-link                                                
                                              
	
                                                Embed
                                              


                                            
                                                
                                                
                                                    
                                                   Copy
                                                

                                                

                                                
                                                    
                                                        
                                                            
                                                            Copy

                                                            
                                                        

                                                    

                                                    
                                                        
                                                            
                                                                
                                                                    
                                                                        Share from cover                                                                    
                                                                

                                                            

                                                            
                                                                
                                                                    
                                                                        Share from page:                                                                    
                                                                    
                                                                

                                                            

                                                        

                                                    

                                                

                                                
                                                    Copy
                                                    
Pale Blue Dot ( PDFDrive.com ) (1)                                                    
                                                    
                                                        
                                                            Extended embed settings                                                        
                                                    

                                                

                                            

                                        

                                    

                                

                                            

            

        

    







    
        
            
                
                    ×
                
                
                    Inappropriate

                     Loading...

                    
                        
                            Flag as Inappropriate
                            
                                Cancel                            
                        

                    

                

            

        

    








    
        
            
                
                    ×
                
                
                    Inappropriate


                     You have already flagged this document.
Thank you, for helping us keep this platform clean.
The editors will have a look at it as soon as possible.

                

            

        

    








    
        
            
                
                    ×
                
                
                    Mail this publication

                     Loading...

                    
                    
                        
                            Cancel                        
                    

                    

                

            

        

    







    
        
            
                
                    ×
                
                Embed

                 Loading...

                
                    
                        
                            Cancel                        
                    

                

            

        

    






    
        
            
                Delete template?


                 Are you sure you want to delete your template?

                
                    
                        
                            Cancel                        
                        Delete

                    

                

            

        

    






    
        
            
                
                    ×
                
                
                    
                      DOWNLOAD ePAPER                    

                    This ePaper is currently not available for download.
You can find similar magazines on this topic below under ‘Recommendations’.

                    
                        
                            
                                Cancel                            
                        

                    

                

            

        

    







    
        
            
                
                    ×
                
                
                    Save as template?

                    

                        
                            Title                            
                                
                            

                        


                        
                            Description                            
                                
                            

                        


                        
                                                        
                                no error
                            

                        


                    


                    
                        
                            
                                Cancel                            
                            Overwrite
                            Save

                        

                    

                

            

        

    












    



    




                


            

        

    

    

    
    
    




    
        
            
                
                    
                        

                            
                                
                                    
                                    
                                        
                                        
                                        
                                        
                                        
                                    

                                

                            

                            
                                
                                    products

                                    	FREE
	adFREE
	WEBKiosk
	APPKiosk
	PROKiosk


                                

                            

                            
                               
                                   Resources

                                    	Blog
	API
	Help & Support
	Status
	tuxbrain.com
	ooomacros.org
	nubuntu.org


                               

                            


                            
                                
                                    Company

                                    	Contact us
	Careers
	Terms of service
	Privacy policy
	Cookie policy
	Cookie settings
	Imprint


                                

                            

                        

                    

                    
                        
                            Terms of service                        

                        
                            Privacy policy                        

                        
                            Cookie policy                        

                        
                          Cookie settings                        
                        
                        
                            Imprint                        

                    

                

            

            

            
                
                    
                         Change language

                                                    Made with love in Switzerland

                                                © 2024 Yumpu.com all rights reserved

                    

                

            

        


    





        
            
                
                    Choose your language

                    ×
                

                
                    
                        
                            Main languages

                        

                        
                            Further languages

                        

                    

                    
                        	English
	Deutsch
	Français
	Italiano
	Español


	العربية
	български
	český
	Dansk
	Nederlands
	Suomi
	Magyar
	Bahasa Indonesia
	Latina
	Latvian
	Lithuanian
	Norsk


	Português
	Român
	русский
	Svenska
	Türkçe
	Unknown


                    

                

            

        









    
        
            
                
                    ×
                
                
                    Done

                    Performing this action will revert the following features to their default settings:

                    
                    


                    
                        
                            
                                Revert                            
                            
                                Cancel                            
                        

                    

                

            

        

    




    




    
        

        Hooray! Your file is uploaded and ready to be published.    

        

    







    
        
            
                
                Saved successfully!

            

            
        

    




    
        
           
               
               Ooh no, something went wrong!

           

            
        

    






        
	
	
	                


    
        

    
    


    
    

    
                    