
The Big Bang






Name _______________________
It looks like the universe started 13.8 billion years ago as a very small, very hot place.
1) Why do astrophysicists think that this is true?

A) Hubble’s Law says that the universe began in a Big Bang.
B) The galaxies are moving. If you run time backwards, they were in one place at the same time.

C) Radioactive dating of the oldest Earth rocks shows them to be 13.8 billion years old.

D) Some astrophysicists don’t think that it is true. They say the Big Bang is just a theory.
Explain
The idea that the whole universe was once in a really tiny spot is a pretty wild idea and extraordinary claims require extraordinary evidence. What other evidence is there?
2) Go to Alice and Bob in Wonderland: “Is that star really there?”  http://www.youtube.com/watch?v=F2VOMnVyY1s
Looking far away in space is like looking back in time.  Suppose you had two friends and one went to live in a space colony on Titan, one of Jupiter’s moons and the other went to live on a planet orbiting a star 10 light years away. You keep in touch. At the start of every month, you send emails to each other outlining what has happened in the past month. How are your emails from your friends different?
3) Go to Alice and Bob:  Why is it dark at night? http://www.youtube.com/watch?v=iKTv-BDZ8Os 
a) Alice makes a couple of assumptions. Alice says “If there stars are sprinkled everywhere in an infinite universe means that there’d be a star in any direction you look.” She says that this means the night sky should be as bright as the sun. However, stars that are farther away will be dimmer. Use the diagram below to help explain why the distant stars can make the sky just as bright as the closer ones. 
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b) The night sky is not as bright as the sun. Why would that suggest that the universe had a beginning? Include a diagram.

c) How else could the darkness of the night sky be explained? Hint: What assumptions did Alice make about the universe?

d) The sky is not dark at night. This means that Big Bang theory is
A) proven wrong
B) proven right

C) possibly supported
D) possibly disproved
Explain

4) A theory needs to explain existing observations. It also needs to predict further observations. 

a) Blow on your hand with a wide open mouth. Blow on your hand with your mouth forming a small hole. What is different? Why?

b) What does the expansion of the universe predict about temperature?

5) Watch Minute Physics: The Oldest Light in the Universe  
http://www.youtube.com/watch?NR=1&feature=endscreen&v=_mZQ-5-KYHw  

a) What was the cosmic soup at the start of the universe made of?

b) What changed as the universe cooled?
c) How can we test this?

d) In 1948 Ralph Alpher and Robert Hermann predicted the existence of the cosmic background radiation and calculated that it should have a temperature of about 5 K. In 1955 Emile Le Roux reported the existence of a uniform background radiation of 3 K but didn’t know what significance it might have. In 1964 Arno Penzias and Robert Wilson measure a background temperature of 3 K  but didn’t know what it was. (They thought it was noise in their equipment and they were trying to get rid of it.) Robert Dicke explained to them that it wasn’t noise but a relic from the Big Bang. In 1978 the Nobel Prize in Physics went to the discovery of the CBR. Who should have got the award? Why?
A) Alpher and Hermann
    B) Emile Le Roux

C) Dicke 
D) Penzias and Wilson
Explain
6) Astrophysicists use the size of the graininess of the cosmic background radiation as a way to measure of how curved the universe is. The size of the spots is limited by how far light can travel – the red line to the left of the images. What do you think the curvature is?  
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Explain
7) Watch “The Known Universe” http://www.youtube.com/watch?v=17jymDn0W6U (6:31 minutes)
from the Rubin Museum of Art and the American Museum of Natural History. 

a) What are the farthest and oldest things that we can detect? 

b) Astronomical research costs money. Astronomy used to be important because it helped people time their crops, find their way at sea and they used to believe in astrology. These aren’t important anymore. Why do people continue to fund astronomical research?  
Closed		   B) Flat		C) Open








