Telescope Lab Procedure (Rev 1/13)
1. (3 pts each a & b) Forming Images -- Your lab instructor will give you a convex lens very similar to the lens in your own eye or in a refracting telescope. Adjust the position of the lens and/or screen until you see an image of the arrow on the screen.  Answer the a & b questions. Instructor will provide answer to c.
a)
What was the orientation of the focused image (right side up or upside down)?  _______________________ 

b)
What is the distance between the lens and the focused image in millimeters?  ____________

   c)
What is this distance called? ______________________________

2. Telescope Operation -- Complete the following table (2 pts each entry in diameter and length column). Instructor provides telescope type and mount.
The colors under scope refer to the color of the tube. Telescope types are refractor, Newtonian, Schmidt-Cassegrain. Mount types are alt-azimuth, German equatorial, yoke (or fork) equatorial. Diameter refers to the lens or mirror. Estimate by measuring the white tube or black tube diameter not things on the end. For length of long black tube include grey bands on ends. For the length of the white tube include the length of the eyepiece tube.


	Scope Tube Color
	Telescope type
	Type of mount
	Diameter (mm)
	Length of tube (mm)
	Focal Length

	 Long Black 
	
	
	
	
	1200 mm

	White
	
	
	
	
	1500 mm

	 Short Black
	
	
	
	
	2000 mm


Note: Think about why the length of short black tube is so much less than focal length.
3A. (2 pts each entry) Determine the values regarding magnification for the telescopes above. The formulae for Max. Mag  and magnification are in the background handout.

	
	
	
	Find the magnification for these eyepiece f.l.

	Scope
	Focal Length
	Max. Mag.
	40mm
	25mm
	6mm

	Long Black
	1200 mm
	
	
	
	

	White
	1500 mm
	
	
	
	

	 Short Black
	2000 mm
	
	
	
	


3B. Circle the magnification in column 6 that exceeds the maximum magnification. (2 pts).        
4. (5 pts) Based on the results in table above, describe how you can change the magnification of a given telescope.

____________________________________________________________________________________________________________________________________

5. (3 pts) The diameter of small telescopes are still often given in inches. Calculate the maximum magnification for a telescope with a focal length of 2.0m and a diameter of 6 inches. ____________

6. (3 pts) Our new telescopes still have a focal length that is ~ 2000 mm but the largest eyepiece is 32mm instead of 40mm. What is the magnification with the 32 mm eyepiece? __________

7. (2 pts each) Look up in the page from Celestron 8 owner’s manual: What is the magnification and diameter of the finder?    ______X _______

8. (6 pts each drawing) Look through a telescope that has been set up for you by your instructor.  Observe a N-S-E-W pattern a certain distance away.  One telescope has a diagonal installed. The other does not. Sketch what you see through both scopes.
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9. (3 pts) The ability of any instrument to collect light depends on the area of its collecting surface.  The ratio of light gathering ability of a C8 (diameter 200mm) to that of the human eye (diameter 6mm) is closest to  A) 10  B) 100  C) 1000  D) 10,000. See background material for formula.  Put answer here ___________.

10. (3 pts each) Due to the Earth’s rotation objects seen thru a scope will move unless a motor is used to counter this motion. An object on the celestial equator takes about 24 hours to rotate through 360o.  This comes out to 15o per hour.

a) Find the number of degrees an object on the celestial equator will move in 1 minute. _____________________________________

There are 60 arc minutes (or 60’) in one degree, and 60 arc seconds (60”) in 1 arc minute.

b) Find the number of arc minutes in your answer from (a).

_____________________________________

c) Find the number of arc seconds in your answer from (b).

_____________________________________

d) In one second of time, how many arc-seconds of sky will the object move?

_____________________________________

            

Checklist for completed exercise
1. Turn in completed procedure steps #1-#10

2. Complete the Telescope ID above

NAME ______________________________Lab Night _______________________





Identify the parts that are labeled on the real telescope. Use the revised picture provided. Numbers below are not numbers on the photograph. Give name of part not number on photograph.








1) _______________________





2) _______________________





3) _______________________





4) _______________________





5) _______________________





6) _______________________





7) _______________________
































K _______________________





                   Telescope Parts Identification-2 pts each
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