Name___________________                                   Lab Night ____________

New Combined Planet Lab  (Rev 11/12)
  
Since the time of the ancients, the objects in our solar system known now as planets were recognized as being very special “stars.”  In fact, the term planet comes from the Greek word for “wanderers.”  For observers who pay careful attention, the planets seem to wander from constellation to constellation, usually along the zodiac (for all but Pluto).  Under ideal conditions there are six planets in the night sky that can be seen with the naked eye. There is too much light on campus to be able to see Uranus. Depending on where the planets are in their orbit with respect to the Earth in its orbit, a planet can be seen in the morning skies, evening skies, or not at all when they are too close to the Sun. Sometimes people not familiar with the sky mistake Venus for a UFO. It is so bright that it can sometimes be seen during the day.
Part I 
Planetary Orbits Terminology (2 pts each)
Define the following terms using the Internet or textbook. Try http://nineplanets.org/help.html and http://clas.wayne.edu/multimedia/usercontent/File/Physics%20and%20Astronomy/Labs/AST2011/LabSeven.pdf first.
a) Opposition:

b) Conjunction (in general):

c) Superior Conjunction (in general):

d) Inferior Conjunction:

e) Elongation:

f) If Venus is at greatest ________ elongation it will be visible at the start of the lab period.
g)
Quadrature refers to a _____ degree angle between a planet and the Sun.
Part I B  As an example of these terms go to All Programs>COSAM Software> Astronomy> CLEA>  Jupiter’s Moon and Speed of Light>File>Log In>Run. Then go to File>Observation Date> Jupiter Phenomena. Check that date at top of window is date lab is scheduled. Give the date for these alignments occurring for Jupiter and value of distance.  (2 pts each)  

Opposition  ______________

Conjunction (Superior)  ________________

Quadrature (West)   ____________

Quadrature (East)    ____________

Value Earth- Jupiter Distance tonight  ____________
                                                            Planet Report Part II

A video will be played by instructor. The video is at http://www.auburn.edu/academic/cosam/departments/physics/intro-courses/ugrad-lab/physics1150/index.htm  (Go down to #14).
Record date video made below. Observe the video at least once before trying to time. Time how long it takes rings to disappear as planet moves out of view on the left side of window. Use a stopwatch to measure to 1/100 sec. Record these drift times in table. Times must be between 3 and 4 seconds. (1 pt each drift time, 3pts each blank)

Step One Drift Times

	 Trial #
	1
	2
	3
	4
	5

	Drift time
	
	
	
	
	


Date video made: _____________

You will need to use Voyager data for date of video. Use 8 PM.  Click on Saturn to bring up Info panel.
Distance from Earth to Planet (Voyager)

   Declination of the Planet (Voyager) 

D = _________ au  = ___________________ km
   DEC(round to nearest degree) = _____________

1 AU = 149.6 x 106  km                                                         
Step Two Angular Size of Planet

Compute k = Cos (DEC) / 240 = ______________ 

Use this to convert average drift time into angular size as follows

1. Compute Average drift time  t = ______________ seconds

2. Divide by correction factor to convert from ring drift time to planet drift time. 

    a) correction factor =  2.3     

    b) corrected drift time   t =  _________________
3. Angular size of Saturn   α = k t = ___________  degrees 

Step Three  Diameter of Planet
Compute diameter of planet using the equation 
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Your diameter = _________________ km     

Planet diameter from Voyager info panel =  _______________

Compute % error of your diameter compare with that from Voyager. ________________________ 

% error = (Your value - Voyager value ) x 100 / Voyager value

NOTE:  If you are way off  (> 30%) you know you have a mistake. If you do not correct the mistake 5 extra points will be taken off. A common mistake is to have the calculator set to radians instead of degrees when getting Tan (A/2).

Step Four Density

Density from Voyager  Info panel _________________

Based on density this planet is mostly made of   A) the lightest elements like Hydrogen and Helium  B) light metals like Aluminum and Magnesium  C) heavy metals like Iron and Lead.   ____________________

Part III Clear Night Version  If unable to observe planet do alternate Part III below.


OBSERVATIONS OF PLANET (16 pts each drawing )
Observe assigned planet. Put name of planet in blank beside OBJECT below. The circles below represent the eyepiece view through a telescope.  Sketch the planet, any surface details, and any large moons (Jupiter has 4 moons that might be visible to either side of Jupiter). Fill in blanks above and below drawing. MAG = 2000 / focal length of eyepiece. One pt off for each blank wrong or no answer.


Measuring the angular size of a planet

PART III Cold or Cloudy Night Alternative   Do only if cannot observe assigned planet. outside.
Speed of Light ( 32 pts total)
An early attempt to determine the speed of light involved a moon of Jupiter called Io. The time when Io was observed to go out of sight behind Jupiter would differ from the predicted time due to the extra time the light took to travel across the Earth’s orbit. You are given some data on additional distances and additional times. Convert times to seconds. Then use data to compute speed of light.        (speed = distance/time).   (1 pt each table entry)
      Distance               Time              Time               Speed of Light

  (kilometers)              (min)             (sec)                    (km/sec)___

162 x 106                         6

239 x 106                       10  

256 x 106                       15  

282 x 106                       19 

278 x 106                       21


253 x 106                       22   

278 x 106                       19   

239 x 106                       15 

243 x 106                       10 

Compute average speed of light (km/sec) (5 pts) ___________________

Modern value of speed of light from Internet (km/sec)  (4 pts)________________

Compute % error  ___________________  (5 Pts)
Since you know what the answer is extra points will be taken off for a clearly wrong answer (> 25 %).
Objectives


Learn planet alignment terminology. 


Determining speed of light using Io.


Finding a planet with a telescope and determining a planet’s diameter.
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OBJECT: ________________	            	DATE: _________________





	     Low Power Sketch 			           High Power Sketch
























































TIME:______________________			TIME:__________________





TELESCOPE (Letter): _____________		TELESCOPE(Letter):___________





Eyepiece: ___32	______mm	             	Eyepiece: __13 or 17____mm





MAG:  _____________ X				MAG:  _____________ X
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