
"Our planet is a lonely speck in the great 
enveloping cosmic dark. In our obscurity --
in all this vastness -- there is no hint that 
help will come from elsewhere to save us 
from ourselves. It is up to us. It's been said 
that astronomy is a humbling, and I might 
add, a character-building experience. … To 
me, it underscores our responsibility to deal 
more kindly and compassionately with one 
another and to preserve and cherish that 
pale blue dot, the only home we've ever 
known."

Carl Sagan
1934-1996
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52 feet across



1 mile across



160 kilometers across

1 mile = 1.61 kilometers

Infrared photo



12,756 km

Which way is Earth rotating?



1,600,000 km

=1.6 x 106  km

Moon



1.6x108 km = ? m

1AU = 1.5x1011 m



1.6 x 1010 km, or a trillion (1012) times wider than the first picture!

32 AU



100 AU



10,000 AU



106 AU = 17 ly

1 ly =63,000 AU = 1013 km



1700 ly



170,000 ly



1.7 x 107 ly



1.7 x 109 ly
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A poppy seed on the other side. A poppy seed on the other side. 

Another grapefruit on the other side.Another grapefruit on the other side.

A poppy seed in my office.A poppy seed in my office.

An apple on the other side.An apple on the other side.



���������,����������������,�������



���������,��"������������,��"���

1. The Sun would hold 1.3 million Earths. 

2. There are ~100 billion "Suns" in a galaxy like our 
own Milky Way Galaxy. 

3.Astronomers can see billions of galaxies. 
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……about 10 billionabout 10 billion--billionbillion--billion centimeters in diameterbillion centimeters in diameter

oror
10,000,000,000,000,000,000,000,000,000 cm10,000,000,000,000,000,000,000,000,000 cm

oror
10102828 cmcm

oror
10 billion 10 billion ll--yy



The finite speed of light lets us “look” into the past!

11,000 l-years

Earth

Supernova

now
8993 BC

Consider this:
If you had friends throughout the galaxy, how could you
create a “live” TV show of the past?
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A poppy seed on the other side. A poppy seed on the other side. 

Another grapefruit on the other side.Another grapefruit on the other side.

A poppy seed in my office.A poppy seed in my office.

An apple on the other side.An apple on the other side.
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A poppy seed at the Amherst downtown.A poppy seed at the Amherst downtown.
A poppy seed on the west coastA poppy seed on the west coast

A grapefruit at the Amherst downtown.A grapefruit at the Amherst downtown.

A grapefruit on the west coastA grapefruit on the west coast
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At the distance to the moon. At the distance to the moon. 
At the distance to the space station.At the distance to the space station.

At the distance to the Sun. At the distance to the Sun. 

At the distance to the nearest star.At the distance to the nearest star.
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If we were to compress the time since the Big Bang 
into one year, and make the time of the Big Bang 
January 1, 
� The Earth was formed in mid-September. 
� The mammals appeared on December 26. 
� All human prehistory (from the first known stone 
tools) and history have occurred in the last ½ hour of 
New Year's Eve.

All of human history is but a fleeting instant on the 
cosmic timescale. 



Survey QuestionSurvey Question
If the Universe is infinite in size and 14 billion years 

old, the most distant object that we could ever 
hope to see is:

1)  100,000 light-years away
2)  14 billion light-years away
3)  14 billion years away
4)   there is no limit – if we look hard 

enough, we will see all objects.



Survey QuestionSurvey Question
Sound travels at a speed of 300 meters per 

second. In analogy to the light-year, what does 
1 sound-minute equal?
The time sound takes to travel 300 meters.

The time delay of a sound heard 300 meters away.

The distance traveled by sound in 1 minute.

The speed of sound 1 minute later.
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Only in the last 50 years have we realized that the 
Universe is not static. 

1. The entire Universe is expanding and is now 
accelerating. 
2. The Universe is 14 billion years old. 
3. Events of fantastic violence take place in the 
Universe. 
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