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EXPLORING BLACK HOLES
http://hubblesite.org/explore_astronomy/black_holes/index.html
Watch the introduction and then read the opening paragraph. 
1. What is the force that is taken to an extreme level in black holes?

Click on the “Journey to a Black Hole” button.

For each wavelength of light listed, record 3-5 objects that are *highly* visible:

X-Ray light



Visible Light



Radio Waves
2. Most objects are visible in multiple forms of light. Describe what you notice about objects seen in different wavelengths.

Click on the “Begin Your Voyage” button in the bottom right corner.

Cygnus X-1:

1. To get to Cygnus X-1, describe the starting speed you had to choose, *and* then EACH amount you had to multiply your energy output by to arrive in a reasonable timeframe.
2. Describe what is happening in the Cygnus X-1 system.

3. What are the three main features in the initial animation of the Cygnus X-1 black hole?
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Supermassive Black Hole (Center of Andromeda Galaxy)
4. Describe the starting speed you had to choose, *and* then EACH amount you had to multiply your energy output by to arrive in a reasonable timeframe.

5. What is the mass of this black hole?

6. How was this measured?

Click the “Get Up Close” button and examine the orbital view.

7. What does the black hole do to the light, and what does that allow you to see?

Click on “Show Questions and Experiments” button. When you perform the experiments, be sure to click the “LEARN MORE” buttons to get all necessary info!
Experiment #1 “Create a Black Hole” 
8. What is the mass range where a star will become a:

White Dwarf?


Neutron Star?


Black Hole?
9. What two intermediate steps will occur before a star becomes a:

White Dwarf?


Neutron Star?


Black Hole?
Experiment #2 “Orbit Around a Black Hole”
10. If you are too close when trying to orbit the black hole, what happens to the spacecraft?
11. If you move too slowly when trying to orbit the black hole, what happens to the spacecraft?

12. If you move too rapidly when trying to orbit the black hole, what happens to the spacecraft?

13. Find multiple successful orbit combinations of speed and distance. Sketch a representation of the “EFFECTIVE POTENTIAL” graph for these orbits.

Experiment #3 “Find the Mass of a Black Hole”
14. What changes when the orbit of the star around the black hole is smaller? 

15. What changes when the Mass of the black hole is increased?

16. Neither the star nor the Black Hole actually orbits the other. What are both objects actually orbiting?

17. What law allows us to determine the relationship between the Black Hole mass and the Orbital Speed?

18. Sketch the graph showing the relationship between mass and speed.

Experiment #4 “Drop a Clock Into a Black Hole”
19. What happens with the clock that is dropped into the black hole?

20. If you were to be dropped with the clock, what would you notice in terms of the above changes?

21. What principle is this?

Experiment #5 “Fall Into a Black Hole”
22. Describe what happened to you as you fell into the black hole.
23. What happens to your surroundings when you pass through the “Event Horizon”?

24. How does falling into a small black hole differ from falling into a supermassive black hole?

25. Imagine somehow that you were able to survive your trip into the black hole. Explain why you would be unable to communicate your fate to anyone else

BLACK HOLE QUESTIONS: Click on each link to read about the following, answer the main question and supplemental question for each.

1. What is a Black Hole?

-Who introduced the name “Black Hole”?

2. Do black holes obey the laws of gravity?

- What is true about Einstein and Newton’s theories of gravity for weak gravitational fields?

3. How big is a black hole?

-What is the Schwarzchild radius of the Earth?
4. What is inside a black hole?

-What theory allows for unusual black hole characteristics?

5. What types of black holes are there?

-Are black holes charged (electrically)?
6. What happens when black holes collide?

-What fundamental prediction of Einstein’s theories have never been observed?
7. How many black holes are there?

-How much bigger are supermassive black holes than stellar mass ones?

8. How are black holes born?

-How can a stellar mass black hole grow into a supermassive one?

9. How do black holes grow?

-What is the main diet of most black holes?

10. Do black holes live forever?

-What is true about the Hawking Glow for the known back holes in the galaxy?
