Galaxies and the Universe

OBJECTIVES:

11.  Describe several characteristics of the Milky Way Galaxy.

12.  Describe a galaxy and list the three main types of galaxies.

13.  Explain the movement of our universe.

14.  Explain the different theories about the formation of the universe.

VOCABULARY:
Galaxy



Spiral Galaxy


Elliptical Galaxy


Irregular Galaxy

Big Band Theory

Open Universe

Closed Universe

Flat Universe


Steady State Theory
When you see the hazy band of light across the sky known as the Milky Way, you are looking at our galaxy from the inside.  A galaxy is a massive grouping of stars, gas, and dust in space, which is held together by gravity.  From this position, it is hard to see the shape and size of the Milky Way.  All we can see is the edge of the galaxy as the band of stars stretching across the sky.  Our galaxy is like a flat disk, with a bulging center, resembling a fried egg. 
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There are over 100 billion stars in our galaxy and it is 130,000 ly in diameter.  The Sun’s orbital speed around the galaxy is 220 km/s, so it’s orbital period is about 240 million years.  It is hypothesized that in its 5 billion-year life, the Sun has orbited the galaxy approximately 20 times.  

Knowing that our galaxy has a disklike shape with a central bulge, astronomers speculated that it might also have spiral arms, as many other galaxies do.  After some tests, scientists determined that the Milky Way has four major spiral arms and numerous minor arms, with the Sun being located in one of those minor arms, about 28,000 ly from the center of the galaxy.  Scientists think that the center of our galaxy contains a massive black hole because it is smaller than our solar system, but has a mass of about 2.6 million times greater than the Sun’s mass.  Plus they have detected intense X-ray emissions from the center.  

Out galaxy is just one of billions of galaxies in the universe.  By observing those galaxies that are farthest away, astronomers get an idea of how the universe looks as a whole.  Because it takes so long for light to reach us from remote galaxies, these far galaxies also provide an idea of what the universe was like long ago.

Galaxies are classified according to their shape:

· Spiral Galaxies

· Disklike with spiral arms

· Flattened
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· Elliptical Galaxies

· Not flat, 3D in shape

· No arms
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· Irregular Galaxies

· Unlike spiral and elliptical galaxies
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All parts of the universe are in constant motion, along with the universe itself.  Astronomers have discovered that galaxies are moving away from Earth.  Also, the farther the galaxy, the faster it is moving away.  The universe is expanding.

The theory that the universe has a beginning and began as a point and has been expanding ever since is called the Big Bang Theory.  This theory is not about an explosion; it’s about an expansion of space with matter going along for the ride.

If the universe began in a highly compressed state, as the Big Bang theory suggests, it would have been very hot, and the high temperatures would have filled it with radiation.  If radiation filled the universe back then, that same radiation should still fill the universe.  This radiation was discovered in a radio antenna as persistent background noise.

In the Big Bang model, there is a competition between the outward momentum of the expansion of the universe and the inward force of gravity as the matter in the universe acts to slow the expansion.  What ultimately will happen depends on which of these two forces is stronger.  There are three possible outcomes for the universe: an open universe, in which the expansion never stops; a closed universe, in which the expansion will stop and turn into a contraction; and a flat universe, in which the expansion will slow to a halt in an infinite amount of time – but it will never contract.  All three cases are based on the idea that the rate of expansion has slowed down since the beginning of the universe.  But how much further will it slow down?  New studies have shown that the rate of expansion is increasing and scientists don’t know why.  They think there may be another force working to push the galaxies apart.

Scientists hypothesize that the universe is flat and is about 13.5 billions years old.  Our galaxy has an age estimated at between 12 and 14 billion years old.  However, refinements to these measurements are still being made.

The second theory on the origins of the universe is explained in the Steady-State Theory.  The Steady State theory proposes that the universe looks the same on a large scale to observers, and that it has always looked that way.  The Steady-State universe doesn’t change with time.  But we know that the universe is expanding so the Steady-State theory proposes that new matter is created and added to the universe as it expands, so that the overall density of the universe does not change.  The Steady-State theory does not predict radiation, which is known to exist, so it is the inferior of the two theories.        

