Print Your Name: ___________________________

 Due on Wednesday, February 18th.


 

Homework Four
Telescopes 

Use a pencil for these homework questions.

Telescope Comparisons


The f/ratio of a telescope is the focal length of the telescope divided by the diameter of the telescope.  The magnification of a telescope is the focal length of the telescope divided by the focal length of the eyepiece.  The light gather power of a telescope is cross sectional area of the telescope tube (the area of a circle).  The f/ratio and magnification are both unitless quantities, but light gather power has units of square inches or square millimeters. 


The 41” telescope currently uses a secondary mirror that gives the telescope an effective f/ratio of f/8.  See Chapter 16 to see what “f/8” means.  The primary and secondary mirrors of the 18” telescope give the telescope an effective focal length of f/8.88.  There is more information about the SFA research telescopes online.  

The Largest Telescope at the SFA Observatory







Diameter in millimeters : _______________

f/ratio : _______________

Focal Length in millimeters : _______________

Light gathering power in square inches : _______________

Magnification with a 12mm eyepiece  : _______________

Type of Telescope (e.g. refractor, Newtonian, Cassegrain, etc.) : _____________________________

What kind of mount does it have?  _____________________________________________________

The Second Largest Telescope at the SFA Observatory







Diameter in millimeters : _______________

f/ratio : _______________

Focal Length in millimeters : _______________

Light gathering power in square inches : _______________

Magnification with a 12mm eyepiece  : _______________

Type of Telescope (e.g. refractor, Newtonian, Cassegrain, etc.) : _____________________________

What kind of mount does it have?  ____________________________________________________

What was this telescope originally used for before 1976?  __________________________________

The Third Largest Telescope at the SFA Observatory







Diameter in millimeters : _______________

Focal Length in millimeters : _______________

f/ratio : _______________

Light gathering power in square inches : _______________

Magnification with a 12mm eyepiece  : _______________

Type of Telescope (e.g. refractor, Newtonian, Cassegrain, etc.) : _____________________________

What kind of detector is primarily used on this telescope?  __________________________________

What kind of mount does it have?  ____________________________________________________

More Questions from your Text

1.  What is a CCD?   What is it used for in astronomy?

2.  (a) What is Dawes Limit?

(b) Use the equation developed by William Dawes to calculate the resolving limit in arcminutes for the telescopes below.  The equation can be found on page 198.


41” : _______________
18” : _______________
10” : _______________

(c) Suppose that there are two tiny lights only a dime's-width apart at a distance of one mile.  What is the angular separation between these two tiny lights?  Show your work.

_______________

(d) Which of the telescopes above (if any) have enough resolving power to allow you to see both lights?

_______________________________________________________________________________

Types of Telescopes and Mounts


Complete the table below for the telescopes at the SFA Observatory.  The three main types of telescopes (Newtonian, Refracting, and Schmidt-Cassegrain) are described in your text.  The two types of telescope mounts (equatorial and altazimuth) are also described in your text.  Also indicate the type of optical piece used for the primary and secondary lens or mirror of the telescope (concave mirror, convex mirror, flat mirror, concave lens, convex lens, etc.)

Telescope Description

        Type of Telescope

     Type of Mount        .

6" Telescope


______________________

__________________

8" Telescope


______________________

__________________

8" Telescope Finderscope
______________________

__________________

18" Telescope


______________________

__________________

18" Telescope Finderscope

           (smallest finderscope)
______________________

__________________

41" Telescope


______________________

__________________

41" Telescope Finderscope

           (largest finderscope)
______________________

__________________

PVC Telescope


______________________

__________________

Telescope Description



Primary


          Secondary
       . 

6" Telescope


______________________

__________________

8" Telescope


______________________

__________________

8" Telescope Finderscope
______________________

__________________

18" Telescope


______________________

__________________

18" Telescope Finderscope

           (smallest finderscope)
______________________

__________________

41" Telescope


______________________

__________________

41" Telescope Finderscope

           (largest finderscope)
______________________

__________________

PVC Telescope


______________________

__________________

