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Chapter 15.4 and 15.5 – Stars, Galaxies and the Universe

Galaxies

· _____________ – a huge group of single stars, star systems, star clusters, dust and gas bound together by gravity.  Contains _____________ of stars.  
· Many large galaxies (including our own) appear to have huge _________ _________ at their center

· Closest galaxy to us - _____________________ galaxy.
· ______________________ light years away.  
· ___________ ____________- A galaxy whose arms curve outward in a pinwheel pattern

· ___________ ____________- A galaxy shaped like a flattened ball, containing only old stars

· ___________ ____________- A galaxy that does not have a regular shape

· In about a third of spiral galaxies, the arms spiral out, not from the center, but from a straight bar of stars, gas, and dust that extends from both sides of the bright nucleus. 

Milky Way Galaxy

· We live in the ____________ _________Galaxy – a ___________ _____________
· The center is about 25,000 light-years from the _________
· The center is not visible from earth due to massive clouds of ___________, ___________ and _________between the sun and the center
Planets around other Stars

· Astronomers found a _________ revolving around a star – 51 Pegasi (using the same methods to detect binary stars)
· So far, ____________ planets have been discovered by NASA. 

Section 5 – History of the Universe

Big Bang Theory
· _______ ________ ___________ – initial explosion that resulted in the formation and expansion of the universe

Moving Galaxies

· Scientists can tell if galaxies are moving toward or away from earth based on a _________ ___________ of that galaxy

Expanding Universe

· Each little piece on the balloon is like a galaxy and as the balloon grows (universe expands) the galaxies move apart

Speeding Galaxies

Use the graph to answer the questions about moving clusters of galaxies.

· Reading Graphs:

· How far away is the Bootes cluster? How fast is it moving?

· How are the distance and speed of a galaxy related?

· Predict the speed of a galaxy that is 5 billion light-years from Earth.
Formation of the Solar System

· About 5 billion years ago, a giant cloud of gas and dust, or _____________, collapsed to form the __________ ____________.
· The nebula shrank to form a spinning disk and as _____________ pulled some of the gas into the center of the disk, the gas became hot and dense enough for ____________ ____________ to begin and created the sun

Solar Nebula

· _____________ _____________ – a large cloud of gas and dust that formed our solar system

· ______________  pulled the nebula together, it shrank and spun faster

· Elsewhere in the disk, gas and dust formed solid spheres smaller than the sun and the _____________ were created

The Future of the Universe

· New observations lead many astronomers to conclude that the ________________will likely expand forever

· __________ ____________ – matter that does not give off electromagnetic radiation (possibly 90% of all matter in the universe)

· __________ ____________ – mysterious force that appears to be causing the expansion of the universe to accelerate

