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The stars that we see in the night sky are really suns, not unlike our own.   These suns have their own planets revolving around them just like our own solar system.  The Universe is made up of countless stars, systems and planets.  These stars, systems and planets are grouped into galaxies.  Each galaxy has billions of stars.  In fact, our galaxy, the Milky Way is only one of over 100 billion galaxies in the known universe!  The numbers are both breathtaking and almost incomprehensible.  The distances between stars within a galaxy and the distances between galaxies are also so large that it is hard to comprehend.  The Milky Way galaxy is estimated to be about 100,000 light years across.  This means that if a person were able to travel at the speed of light, it would still take them 100,000 years to cross from one end to the other.  

Distances between star systems is perhaps the biggest challenge that humans have when faced with the challenge of space exploration.  The following chart demonstrates these difficulties.  The chart outlines three relatively “close” star systems in relation to our own within the Milky Way, and three relatively “close” systems outside of our galaxy;

Celestial Target
Miles From Earth
Years to travel at 25, 000 m/h
Years to Travel at the Speed of Light
Years Needed to Send a Message and Receive an Answer

Stars Within our Galaxy





Altair
93,850,000,000,000
428,544
16
32

Capella
276,000,000,000,000
1,260,000
47
94

Antares
2,110,000,000,000,000
9,630,000
360
720







Objects Outside our Galaxy





NGC-4565
117,000,000,000,000,000,000
535,000,000,000
20,000,000
40,000,000

Quasar 3C-273
5,865,000,000,000,000
26,000,000,000,000
1,000,000,000
2,000,000,000

Object OQ-172
117,000,000,000,000.000,000,

000
536,000,000,000,000
20,000,000,000
40,000,000,000







Because these numbers are so large scientist are forced to use scientific notation to shorten them so they can use them in their calculations.  Scientific notation makes use of powers of tens to represent the series of zeros that follow a number.  For example, Object OQ-172 is approximately 117,000,000,000,000,000,000,000 miles from Earth.  Using scientific notation this HUGE number can be reduced to 1.17x10 23.  With the 23 representing how many times you would have to move the decimal point to the right to reach the actual number 117,000,000,000,000,000,000,000.

Scientist have discovered other “tricks” to help them understand the universe.  Aside from the scientific notation that helps us understand distances in a more manageable manner, the Doppler effect helps us understand how the universe is expanding and growing farther and farther apart.  The Doppler effect is quite simple.  Both sound and light waves move from a stationary object at a standard rate, similar to ripples in a pond.  All of the ripples expand away from the center at the same rate to form equal rings.  However, if an object is moving, then those sound and light waves are either longer or shorter depending upon whether you are in front or in back of the moving object.

The Doppler effect helps explain why you hear different pitches in sound when a car passes you.  A car’s sound waves is shorter and compressed when moving towards you, creating a higher pitch.  The car’s sound waves are farther apart and expanded when moving away from you, resulting in a lower pitch.  If a car was stationary and honked its’ horn then it would sound the same no matter whether you are in front or back because it is not moving and the sound wave would all move equally like a ripple on a pond.
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The Doppler Effect works on light waves as well.  We all remember the light spectrum of a rainbow.  The colors Violet, Indigo, Blue, Green, Yellow, Orange and Red are all visible light rays and each color has a different wavelength. Light rays that have a long wavelength are red in color.  Light rays that are compressed or short are blue in color.  Astronomers use the Doppler affect to determine whether stars are moving away or towards Earth.  Astronomers using spectroscopic telescopes (that can see the different color light rays) have discovered that every galaxy that we can see, has a red color to it.  This means that the galaxies are moving away from each other and the universe is expanding.

Astronomers have used the Doppler effect to help theorize on the creation of the universe.  If, as the Doppler effect proves, galaxies are moving farther and farther apart, then at one time they must have all been very close together.  So close, that all the matter in the universe, all the stars, planets, asteroids, etc.., were actually all concentrated into a single space.  Astronomers then theorize that some sort of explosion or “Big Bang” happened.  An explosion so powerful, that it is still forcing these galaxies farther and farther apart.  As those planets and stars get farther from the starting point (the centre of the universe) then gravity begins to play a part in how these different types of matter move.  Larger objects like the stars have attracted smaller objects like the planets to form solar systems and galaxies.  But even as these objects are being continually attracted to each other, they continue to move farther and farther away from the centre of the universe.

So where does this leave us in the “big scheme of things”?

Scientists generally prescribe to the theory of a Closed Universe.  This means that eventually the weight of the galaxies will slow down and stop their movement outwards (sort of like a ball eventually coming to a stop after it’s been thrown).  Once this happens, the sheer mass of these galaxies or their combined gravity, will begin to move them back towards the centre.  Having been stretched out like an elastic band, they will retract back.  Once this happens, then according to the Doppler effect, each galaxy will take on a blue color instead of red as they begin closing in on each other.  Eventually all matter in the universe will collided back at the centre.  The weight of all the matter in the universe may be compressed into a space smaller than the period at the end of this sentence.  Once this happens, then another Big Bang will occur and the universe will begin once again.  Scientists believe that a Closed Universe repeats itself every 80 to 100 billion years.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Galaxy
Scientific Notation
Doppler Effect 


Gravity
Closed Universe


2. Answer the following questions using COMPLETE SENTENCES;

a.  In your own words describe how the Doppler Effect works and how astronomers use the Doppler Effect to determine that the Universe is expanding. (2mks for quality of response and detailed explanation)

b. In your own words describe the connection between the two theories of the “Big Bang” and the “Closed Universe”.  (2mks for quality of response and inclusion of details)

c. Why do you think visiting another solar system would be so difficult for either human beings or by an unmanned drone.  (2mks for quality of response and supporting details.

3. Use a textbook, encyclopedia or the internet to research, define and provide a visual example of a spiral and an elliptical galaxies.  Your visuals can be cut ‘n paste or drawings.  Be sure to identify what category our Milky Way galaxy belongs to.

You will be marked out of 5 for your ability to provide definitions for spiral and elliptical galaxies as well as providing visual examples.

Total Marks: ____/16
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