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 Brief Description

In this activity, build a simple reflective telescope and learn about the use of its mirrors.





 Materials


	
Concave mirror (with some magnification)



	
Lens from asmall magnifying glass



	
Thick cardboard tube, equal to the focal length of the mirror 



	
Two smaller tubes approximately 10 cm long and 23 	cm in diameter



	
2 cm  2 cm flat mirror



	
Thin wooden dowel (not rounded)or chopstick with edges



	
Tape 	measure



	
Double-sided tape



	
Gaffa tape



	
Masking tape



	
Scissors



	
Cardboard cutter












 Learning Objectives


	
To build a simple reflective telescope and note its use of mirrors.



	
To imagine how a professional telescope works








 Background Information

Professional astronomers currently use a type of telescope that differs from the first type of telescope ever invents; the refractory telescope. These days a reflective telescope is used most often for visible light observations. There can be more than 10 metres in diameter and were invented by Isaac Newton in 1670. The main difference between the reflective telescope and the older refractory telescope, is that it uses curved mirrors instead of lenses to collect the light.

Why do most astronomers prefer to use a reflective telescope?

The universe is huge and full of stars and galaxies that are so far away that they hardly seem to give off any light at all. The best way to look at faraway objects is not to magnify the sky with a refractory telescope, but to gather as much light as possible. If you have ever held a mirror outside in the sunlight, you will have noticed that mirrors collect and reflect light very well! Mirrors have other advantages, too. Unlike lenses, the light has to reflect off one side of a mirror, rather than shine through it. This means that the telescope doesn't have to be supported around the edges like a pair of glasses; instead, they can be made extremely large and still remain steady. The quality of reflective telescopes depends a lot on the quality of the mirrors surface.

Technicians spend hours and hours of precise and painstaking work, grinding and polishing the mirrors to achieve the concave curve that is needed. (A concave mirror has a shallow dip on one side that causes light rays to meet or merge - see Image 1). Since the type of concave mirror that will be used in this activity is not high quality, the resulting telescope is not going to be as high quality as the onesose used by research astronomers.








	Step 1

	First we need to know the focal length or focal distance of the concave mirror. Go outside on a sunny day and find a spot with the Sun in front of you. Prop up a piece of white paper in front of you (Image 2)

	

	Step 2

	Hold your mirror until it catches the sunlight and reflects it onto your paper. DO NOT look at the light directly reflected in your mirror. If you look at your piece of paper you will notice how the reflected heat of the Sun can actually burn a hole in the paper. This is why we NEVER look at the Sun. (Image 3)

	

	Step 3

	Adjust your mirror until you can see the sunlight focussed on a very fine point on your paper. The distance between the mirror and the paper at this point is the focal length.

	

	Step 4

	Ask a friend to measure it with a tape measure and write down the focal length (Image 4).

	

	Step 5

	Find a cardboard tube with a diameter similar to that of your concave mirror. It must also be at least as long as the focal length you have just measured. (Image 5)

	

	Step 6

	Fix the concave mirror in one of the tube ends with its mirrored surface turned inwards. (Images 6)

	

	Step 7

	Make a mark on the tube that measures 10 cm from the position of the mirror. This should, of course, be shorter than the entire focal length.

	

	Step 8

	Make a hole at the 10-cm mark with a diameter equal to your smaller cardboard tube. This will be where you place the ocular, or eyepiece. (Image 7)

	

	Step 9

	From the top of the ocular hole, trace a line 90 downwards and mark the point. Do the same on the other side. (Image 8)

	

	Step 10

	Make a small hole at each of these points and poke the thin piece of wood all the way through both. It is important that the rod is not smooth, but has an edge. (Images 9)

	

	Step 11

	Put some double-sided tape on the back of the flat mirror and introduce it through the ocular hole. Attach it to the chopstick or dowel so that it sits at a 45 angle with the diameter of the large tube. This way, it will deflect the rays coming from the concave mirror and pass them to the small ocular. (Image 10)

	

	Step 12

	Make your ocular (or 'eyepiece') in the following way. Fact: this is exactly the same way you would make the eyepiece in a refractory telescope.

	

	Step 13

	First, cut along the entire length of one of the tubes. This is Tube #1. (Image 11)

	

	Step 14

	Hold the tube directly over the magnifying glass lens. (Image 12)

	

	Step 15

	Next, grip the tube tightly, making the cut edges overlap, so that the lens is held in place and attach it securely, taping around the lens.(Image 13)

	

	Step 16

	Put Tube #1 inside the second tube and check to see that it slides easily up and down. The small tube must be able to slide in and out neatly for you to focus the final image. Once you are sure that the lens in Tube #1 is secure and that the tube can move snugly inside the second tube (the tube that is not cut), tape all along the cut border. (Image 14)

	

	Step 17

	This will be your eyepiece; the part that you will observe with. (Image 15)

	

	Step 18

	Direct the telescope towards an object and observe it by looking through the small tube. Move the ocular back and forth until you see the object focused. In the picture below, imagine that the small red light is a star or a planet! Its light is collected by the concave mirror which reflects it back onto the flat mirror which, in turn, reflects it onto the hand! (Image 16)

 

	















Keywords
Isaac Newton
Reflection
Mirrors
Concave curve
Telescope





Source
Author:Ricardo Moreno




License
by-sa











OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image5_1.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image4_1.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image7_1.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image6_1.jpg





OEBPS/designimages/activities/sections/section_objectives.png





OEBPS/designimages/activities/sections/section_materials.png





OEBPS/designimages/activities/sections/section_full_description.png





OEBPS/designimages/activities/sections/section_background.png





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image3_1.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image2_1.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image16.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image15.jpg





OEBPS/images/cover.jpg





OEBPS/designimages/activities/icons/age_6-plus.png





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image8_1.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image10_1.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image9_1.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image12.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image11_1.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image14.jpg





OEBPS/activities/f25d8aec-d086-413c-bbc0-198e478016bd/Image13.jpg





OEBPS/designimages/activities/icons/level_primary.png





OEBPS/designimages/activities/icons/time_1h.png





OEBPS/designimages/activities/icons/group_group.png





OEBPS/designimages/activities/icons/supervised_supervised.png





OEBPS/designimages/activities/icons/cost_expensive.png





OEBPS/designimages/activities/icons/location_indoors.png





OEBPS/designimages/activities/sections/section_description.png





