Telescope worksheet




Name____________________________________
Astronomy
1. What are the two main types of optical telescope?  What distinguishes each of them? 

2. Label all of the parts on these telescopes. Which is a reflecting telescope? Which is refracting?
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3. What are some factors that make one type of telescope better than the other type?
4. What is a spectrometer, and what is it used for?
5. Give two reasons why astronomers prefer large telescopes.  
6. You are considering buying a telescope that is labeled as      
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   and has a 12 mm eyepiece. What is the size of the aperture? What is the focal length of the telescope? What is the magnification? 
7. Telescope A is an 8-inch telescope and telescope B is a 2-inch telescope. How many times larger is telescope A? How much more light will telescope A collect compared to telescope B?
8. What is resolving power? Why is it important to astronomers? How does telescope size affect it?
9. What is atmospheric blurring? Why is it a problem for astronomers?
10. What is a CCD? What are its advantages over traditional photographs?
11. What are adaptive optics and why do astronomers use them?
12. What is the Hubble Space Telescope? How old is it? What light does it observe?
13. What is Radio Astronomy? How do radio telescopes differ from Optical telescopes?
14. What are the advantages of radio astronomy over optical? What is its main disadvantage?
15. What is Interferometry and why do astronomers use it?
16. Why do some types of telescopes need to be placed in space?
17. What types of objects can one see in the Infrared that cannot be seen in visible light?
18. Why do Infrared telescopes have to be cooled down so far?
19. What are some observing problems that astronomers have when trying to use optical telescopes on Earth?
20. Why are high energy telescopes different from other types?
21. What did the Chandra and Compton telescopes observe? Where were they placed?
Hubble Space Telescope
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The Hubble telescope was deployed by a NASA Space Shuttle in 1990. A subsequent Shuttle mission in 1993 serviced HST and recovered its full capability. A second successful servicing mission took place in 1997.

Since its preliminary inception, HST was designed to be a different type of mission for NASA -- a long term space-based observatory. From its position 380 miles above Earth's surface, the Hubble Space Telescope has contributed enormously to astronomy. It has expanded our understanding of star birth, star death, and galaxy evolution, and has helped move black holes from scientific theory to fact. Credited with thousands of images and the subject of thousands of research papers, the space telescope is helping astronomers answer a wide range of intriguing questions about the origin and evolution of the universe.

http://www.stsci.edu/hst/
Compton Gamma Ray Observatory
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Compton, at 17 tons, was the heaviest astrophysical payload ever flown at the time of its launch on April 5, 1991, aboard the space shuttle Atlantis. Compton was safely deorbited and re-entered the Earth's atmosphere on June 4, 2000.

Compton had four instruments that covered an unprecedented six decades of the electromagnetic spectrum, from 30 keV to 30 GeV. In order of increasing spectral energy coverage, these instruments were the Burst And Transient Source Experiment (BATSE), the Oriented Scintillation Spectrometer Experiment (OSSE), the Imaging Compton Telescope (COMPTEL), and the Energetic Gamma Ray Experiment Telescope (EGRET). For each of the instruments, an improvement in sensitivity of better than a factor of ten was realized over previous missions.


http://cossc.gsfc.nasa.gov/docs/cgro/index.html
Chandra X-ray Observatory
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Chandra X-Ray Observatory (CXO), was deployed from a Space Shuttle and boosted into a high-Earth orbit in July 1999.

Chandra detects and images X-ray sources that are billions of light years away. The mirrors on Chandra are the largest, most precisely shaped and aligned, and smoothest mirrors ever constructed. If the surface of Earth was as smooth as the Chandra mirrors, the highest mountain would be less than six feet tall! The images Chandra makes are twenty-five times sharper than the best previous X-ray telescope. This focusing power is equivalent to the ability to read a newspaper at a distance of half a mile. Chandra's improved sensitivity is making possible more detailed studies of black holes, supernovas, and dark matter. Chandra will increase our understanding of the origin, evolution, and destiny of the universe.

http://chandra.harvard.edu/
Spitzer Space Telescope
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The Spitzer Space Telescope was launched into space by a Delta rocket on August 25, 2003.

Consisting of a 0.85-meter telescope and three cryogenically-cooled science instruments, Spitzer is the largest infrared telescope ever launched into space. Its highly sensitive instruments give us a unique view of the Universe and allow us to peer into regions of space which are hidden from optical telescopes. Many areas of space are filled with vast, dense clouds of gas and dust which block our view. Infrared light, however, can penetrate these clouds, allowing us to peer into regions of star formation, the centers of galaxies, and into newly forming planetary systems. Infrared also brings us information about the cooler objects in space, such as smaller stars which are too dim to be detected by their visible light, extrasolar planets, and giant molecular clouds. Also, many molecules in space, including organic molecules, have their unique signatures in the infrared.

http://www.spitzer.caltech.edu/index.shtml
Eye:

Vocab:  Retina, lens, iris, rod, cone, fovea

Two types of vision:

1. Cones in retina provide colour vision in bright light.  Cones concentrated in center of retina.  Cones do not work in dim light.

2. Rods in retina provide black-and-white vision in very dim light.  Intense light overwhelms rods and makes them shut down.  Concentrated in sides of retina, a dim object can be easier to see out of the corner of your eye than by looking directly at it.  Full night vision takes about 30 minutes to achieve.

Red light has least energy per photon and thus does not shut down the Rods.  Use red light to preserve night vision.  

Where are red lights used?

Why did pirates wear eye-patches?

Binoculars

Astronomical binoculars have antireflective coatings on the optics and very large primary lens to capture as much light as possible.  Limit of handheld binoculars is about 8x-10x magnification before a tripod is needed.

Telescopes
· Refractor – uses lens to focus light by bending (refracting) through lenses 

· Reflector – uses Mirror to focus light

· Newtonian – flat diagonal secondary directs light out side of tube near top

· Cassegrain – curved secondary reflects light out hole in middle of primary

Great Observatories:

· Hubble Space Telescope (HST) – visible

· Chandra X-ray Observatory (CXO) – X-rays

· Compton Gamma Ray Observatory (CGRO) – gamma (deorbited)

· Spitzer Space Telescope (SST) – IR

Ground-based telescopes can now match HST by using adaptive optics.  The replacement for the HST, the James Webb telescope, will be an IR observatory.
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