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Objective

In this lab activity, you will build a simple refracting telescope and a simple reflecting telescope.  You will also look at atomic spectra and identify the composition of an unknown sample. 

Key Ideas

You will mainly be dealing with issues related to the construction of two types of telescopes.  Along the way, you should become more familiar with terms such as: reflection, refraction, converging, diverging, and focal length.  

Procedure
Part I: Refracting Telescope


Among the materials at your station, you will find three lenses.  In the space below, describe the shape of each lens in as much detail as possible in the column on the left. Then, hold each lens close to your eye and describe in the right hand column what happens to the image that you see as you move the lens away from your eye to a distance of arms length.  Again, be as detailed as possible in your description.

.

	Description of Lens
	Description of what happens to the image as you move the lens.

	
	

	
	

	
	


For the first type of telescope you are going to build, you will need the two lenses that are shaped the same, the short piece of wooden corner molding, some modeling clay and an index card.  You and your lab partners should take these materials into the hallway to construct your telescope. (You may find that the hallway just outside the lab room gets a little crowded; any of the hallways in the building will work, you simply need an unobstructed view of one of the doorways that lead out of the building.)

Put some modeling clay on one end of the short piece of corner molding and stick the thicker lens into the clay so that the clay holds the lens on the corner molding.  This lens will be the eyepiece for your telescope.  Next, find an outside door (or you can use one of the windows in the classroom) and point the corner molding so that the end with the lens is closest to the door and the end without the lens points away from the window door. (Make sure that you are at least 20 feet from the door or window.) Now, slide the index card along the corner molding until you see a very sharp image of the door.  Record your observations about the image on this card in the section below.

At this point, place a piece of modeling clay at the spot where the index card is located and place the index card in this piece of modeling clay.  Turn the corner molding around so that the index card is between the lens and the outside door.  Take the other lens and put it next to the index card on the side of the card that is pointed at the doorway.  Move the lens away from the card until a sharp image of the doorway forms on the card.  Place a piece of modeling clay at this spot and stick the second lens in this piece of modeling clay. This second lens will be the objective lens for your telescope. Measure and record the following:

Distance from eyepiece to index card = 



 cm

Distance from objective to index card = 



 cm
The distances you have measured above represent the focal length of each lens.
Remove the index card and the clay that was holding it onto the corner molding. Look through your telescope and record your observations about the image you see in the section below.

Turn the telescope around and record your observations about the image you see in the space below:

Using a ruler, measure the distance between the two lenses.  How does this distance compare to the focal lengths of the two lenses?  Can you combine the focal lengths of the lenses in any manner to get the distance between the two lenses?

Calculate the magnification of your telescope:

Conclusions
What type of lenses did you use to construct your telescope? (There are two types of lenses: converging and diverging.)

In the space below, use your observations about the images formed by the lenses to draw a diagram for the telescope you have built.  In each diagram, show what you think is happening to the light.  (Make sure to draw your lenses on the diagrams also.)

What type of telescope did you build? (Refracting or Reflecting?)

From our discussions in class, what would you have to change in order to make the image brighter?

From our discussions in class, what would you have to change in order to make the image larger?

Procedure
Part II: Reflecting Telescope


Among the materials at your station, you will find a mirror. In the space below, describe the shape of the mirror when viewed from each side in as much detail as possible in the column on the left. Then, hold each side of the mirror close to your eye and describe in the right hand column what happens to the image that you see as you move the mirror from very near your eye out to arm’s length. Again, be as detailed as possible.

	Description of the surface of mirror you are looking into
	Description of what happens to your image as you move the mirror.

	
	

	
	


If you compare your entries in the tables for the lenses and the mirror, you should see that lenses and mirrors have some characteristics in common.  You will be asked to comment on this later in the lab.

For the second type of telescope you are going to build, you will need the eyepiece lens from the first telescope, the mirror, the short piece of wooden corner molding, some modeling clay and an index card.  You and your lab partners should take these materials into the hallway to construct your telescope. (You may find that the hallway just outside the lab room gets a little crowded; any of the hallways in the building will work, you simply need an unobstructed view of one of the doorways that lead out of the building.)

Put some modeling clay on one end of the short piece of corner molding and stick the eyepiece lens into the clay so that the clay holds the lens on the corner molding.  Next, find an outside door (or you can use one of the windows in the classroom) and point the corner molding so that the end with the lens is closest to the door and the end without the lens points away from the window door. (Make sure that you are at least 10 feet from the door or window.) Now, slide the index card along the corner molding until you see a very sharp image of the door.  Record your observations about the image on this card in the section below.

At this point, place a piece of modeling clay at the spot where the index card is located and place the index card in this piece of modeling clay.  Turn the corner molding around so that the index card is between the lens and the outside door.  Take the mirror and put it next to the index card on the side of the card that is pointed at the doorway. (It works best to have the mirror slanted relative to the piece of corner molding. If you place the mirror square on the corner molding, you won’t see much more than your forehead when you view through the telescope.) Move the mirror away from the card until a sharp image of the doorway forms on the card.  Place a piece of modeling clay at this spot and stick the mirror in this piece of modeling clay. This mirror will be the primary mirror, which serves the same purpose for a reflecting telescope as an objective lens serves for a refracting telescope, for your telescope. Measure and record the following: (These distances are the focal lengths of each lens/mirror.)

Distance from eyepiece to index card = 



 cm

Distance from primary mirror to index card = 



 cm
Remove the index card and the clay that was holding it onto the corner molding. Look through your telescope and record your observations about the image you see in the section below.

Using a ruler, measure the distance between the eyepiece and the mirror.  How does this distance compare to the focal lengths of the two lenses?  Can you combine the focal lengths of the lenses in any manner to get the distance between the two lenses?

Calculate the magnification of your telescope:

Conclusions
What type of lens and mirror did you use to construct your telescope? (There are two types of lenses and mirrors: converging and diverging.)

In the space below, use your observations about the images formed by the lenses to draw a diagram for the telescope you have built.  In each diagram, show what you think is happening to the light.  (Make sure to draw your lenses on the diagrams also.)

What type of telescope did you build? (Refracting or Reflecting?)

From our discussions in class, what would you have to change in order to make the image brighter?

From our discussions in class, what would you have to change in order to make the image larger?
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