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A Walk Along The Milky Way

 

 

How often do you look up at the stars?  Can you see the Milky Way?  In many urban areas, there is so much light pollution that many people cannot see the Milky Way and can only see a small number of stars clearly.  Some easy constellations to see, even in urban areas, are Orion and the Big Dipper, which is also known as Ursa Major.  If you travel to very rural areas, such as central Pennsylvania or the Adirondacks, you will be treated to a beautiful view of the night sky and the Milky Way, as it was seen by our great ancestors.  With our naked eye, we can only see about one-tenth of the Milky Way.  But even that is remarkable.  With our naked eye, we can see approximately 10,000 light-years away.

 

What does that even mean?  How far is 10,000 light-years?  In miles, it is approximately 60 quadrillion miles.  That is 60 followed by 15 more zeros.  That’s crazy.  I don’t even understand that number.  Our world is full of very large numbers, and most of us have a really hard time comprehending them.  How do we start to make relationships with these big concepts and begin to understand the enormity of our cosmos?

 

We use numbers to quantify things and to put them into perspective.  The simple task of counting has been used by humans for eons. The first evidence of counting is from 22,000 years ago, which were etchings or hash marks on a baboon bone.  This is known as the Ishango Bone.  It was found in 1950 in the Democratic Republic of Congo.  The marks on the Ishango Bone are believed to represent the number of days in the Lunar Cycle.  We also have early records from 5,000 years ago of the Sumerians doing accounting for trade by using clay tokens.  There are many numeral systems, with the major ones being Hindu-Arabic, Roman, Chinese, Mayan, Egyptian, and Babylonian.  The Roman numeral system dominated the Western world from 700 B.C. to 1400 A.D. 

 

The Roman numeral system was very good for counting and commerce, but it was not good for understanding large numbers.  There was no concept of orders of magnitude or exponential representation.  Alternatively, the Hindu-Arabic numerical system is position-based and allows for the use of exponents.  The Hindu-Arabic system, now known as the Arabic numeric system was originated in India in the 4th century B.C., and was introduced to Europe in the 10th century A.D.  It did not become widely used in the Western world until the 15th century A.D.  The Arabic numeric system allows us to start to comprehend very large numbers and concepts with the use of exponents.  Exponents represent the number of times a base number is multiplied by itself.  Let’s start with some simple examples.
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