Alien Parking Troubles




Name ______________________

Aliens are preparing to land their space ship in a long hangar on earth, but the Aliens and Earthlings aren’t sure that it will fit. They can’t radio the dimensions to each other because the Aliens and Earthlings use different units. However, the Earthlings have many synchronized detectors on the ground and they make recordings as the Alien ship makes a few flybys.

1) One detector detects the nose and 5.0 ns later a detector that is 900 m away detects it. How fast is it moving? What fraction of c is this? What is gamma at this speed?

2) One detector detected the nose at exactly the same time that a second detector that was 240 m away detected the tail. How long is the ship, in the earth frame, in ns?

The Earthlings just happen to have a hangar that is precisely 800 ns long! The supervisor radios the Aliens to let them know that they have a parking space that is a perfect fit. The Aliens fly over the indicated hanger and make similar measurements to determine its length in their units. They radio the Earth to say that the hangar is much too small for their ship. 

3) How big do the Aliens think the hangar is? Why is this different from the Earthings’ value?

4) How big do the Aliens think their ship is? Why is this different from the Earthings’ value?

The Aliens think that the hangar is way too small and the Earthlings think that it is just right. To figure out who is right, the Aliens do a flyby right into the hangar and out again through the far door. The Earthlings have their detectors in place and were feeling pretty smug when they detected the nose at the back door at the same time as the tail came in the front – so much for Alien superior intelligence! Unfortunately the Aliens still insisted that ship did not fit inside the hangar. Clarify the situation by drawing it on the space-time diagram provided. 

5) Mark a scale on the x and t axes of 5 squares representing 500 ns. Place one end of the hangar at x = 0 ns and t = 0 ns. Place the other and at t = 0 ns and x = 800 ns. Join these points to show where the hangar was according to the Earthlings at t = 0 ns. Draw lines showing the location of the hangar at t = -1000, -500, 500, 1000, 1500 and 2000 ns. If you draw all the locations at all times you get a rectangle, known as the hangar’s world sheet. Highlight the world sheet of the hangar.

6) Mark the appropriate scale on the x’ and t’ axes. Let the origin of both axes represent the event where the tail of the ship has just entered the hangar. Mark the position of the nose (using the length calculated in #4) at this same time, t’ = 0. Draw a line showing the whole ship’s position in the Aliens’ frame at this time. 

7) With a dashed line, mark the world line of the ship’s nose and another for its tail. Remember, the positions of the nose and tail do not change in the ship’s frame so they lie along x’ gridlines. Use these lines to help you draw the ship at three different times: the nose enters the hangar, nose leaves the hangar and tail leaves the hangar. Label these four events: 1(the nose enters the hangar), 2(nose leaves the hangar), 3(tail enters the hangar) and 4(tail leaves the hangar).

8) Why do the Earthlings say that the whole ship was inside at t = 0? Refer to the diagram.

      9) Why do the Aliens say that the whole ship was never inside? Refer to the diagram.

10) How long did it take the ship to pass through the hangar? 
Both groups are still not able to understand each other. So they decide to fly the ship in with the far door closed to settle things once and for all.

11) What will happen? 

12) How do the Earthlings explain it? 

. 

13) How do the Aliens explain it?

. 

The ship and hangar are now seriously damaged and the ship lands in a large open field. Both the Aliens and Earthlings are angry and flustered. Diplomatic relations are at their lowest. You are part of an Alien-Earthling Commission to determine who was right and who was wrong. 

14) Give a brief summary of your report.

