How the Universe Works:  The Big Bang
1. Atoms of _____________________ were born moments before everything else. 

2. As we travel into deep space, we’re actually seeing into the __________________.

3. At the beginning of the 20th century, people thought the universe was ______________ and _________________.

4. In 1929,astronomer _____________________________ discovered that galaxies move at incredible speeds.

5. Hubble demonstrated that the universe is ________________________.

6. The universe is approximately ______ billion years old.

7. The Hubble Space Telescope allows us to look closer to the moment of the _____________________.

8. The Big Bang took place ____________________ because the universe itself was extremely small at that time.

9. In order to understand the Big Bang, you have to buy into the premise that _____________________ was created out of _____________________.
10. The big bang was so immense that it brought into existence all of the ____________ and all of the ______________contained in all of the 400 billion galaxies we see in our universe in a region smaller than a single ____________.

11. The entire observable universe was a millionth of a billionth of a ______________________ across at that time.  

12. The first force to emerge was _______________________.

13. After gravity emerged, a shockwave of ________________ erupted and expanded the universe in all direction at incredible _________________.

14. The universe expanded after the Big Bang faster than the speed of ___________.

15. _________________________ can go faster than the speed of a light.

16. One _______________ is equal to a billion billion billion billion billion Planck time.
17. As the universe continues to expand, it begins to _____________.  The raw energy of the explosion transforms into tiny ______________  _________________.

18. Einsteins’s equation of ______________________ says something about the creation of the universe.

19. In a nuclear explosion, a ________________ amount of matter is converted into an __________________ amount of energy.  As the universe was forming, the exact opposite happened.

20. Pure energy transformed into _____________________ of _____________.

21. There were no atoms yet, but there were tiny _________  _____________.
22. Einstein’s equation says that ___________ transforms into ______________.
23. The “Collider” makes tiny particles of matter __________ into each other at almost the speed of light.

24. For a split second, those collisions generate turbo-charged ________________ which briefly transforms into matter.

25. Pure energy also produced one of the most dangerous things in the universe, _____________________________.
26. The universe with equal amounts of matter and anti-matter is equivalent to a universe with _________ matter at all.

27. Everything you see around you, are nothing but leftovers from the ancient ___________________ between matter and anti-matter.

28. When the universe was a second old, there were no ___________.

29. The first element to form is _____________________.  Then, over the next 3 minutes, the universe begins to create two more elements:  ________________ and _________________.  
30. In 1964, Penzias and Wilson were mapping ________________ signals across our galaxy.  

31. To capture better images of the moment of the “new” universe being created, NASA launched the Cosmic Background Explorer Satellite, or COBE, which took the _________________________ of the universe.

32. Because COBE’s images were very fuzzy, NASA launched WMAP (the Wilkinson _______________________ Anisotropy Probe).

33. The tiny variations in temperature reflect small variations in __________________.

34. Areas with denser matter will become the constructions sites of galaxies, stars, and ____________________.
35. When the universe was 380,000 years old, clouds of __________________ and ___________________ gas float through space.

36. Another 200 million years later, the first __________________ form.

37. One billion years after the Big Bang, the first _________________ forms.  

38. About 5 billion years ago, gravity begins to draw in dust and gas.  Gradually, they clump together and give birth to a star, our ____________.

39. Nine billion years after the big bang, our tiny ______________ ______________ springs into life.

40. Our universe is still ____________________.  

41. Our universe had a beginning; and it will also have an ___________.

42. One of the most astounding discoveries in the last few years has been the realization that our universe is not slowing down, but is actually _____________________.

43. If dark energy continues pushing the universe apart, our Milky Way galaxy could become a lonely outpost.  Most of our galactic neighbors will be _____________________.  
44. The death of our universe will take almost ___________________.

45. If the universe ___________________, it might trigger another Big Bang.

46. If we really want to understand ourselves, we really have to understand the __________________________.
Name ________________________________________








