Astro 51
Lab 3: The Celestron C6 Telescope
Fall 2007
Instructor:  Francis Wilkin
---------------------------------------------------------------------------------------------------------------------
Lab #3:  The Celestron C6 Telescope.

This lab is intended to be conducted on two separate nights. It is assumed that the first

night you accomplish most of the technical aspects, and a little observing, and the second night you mostly observe. For each of the two nights you will turn in a report (See below for 
the questions that should be answered on the first and second nights). Throughout the set-up, remember that strength is not a virtue (except while carrying heavy equipment). Do not force
or overturn knobs or screws. 

1. You will mount the telescopes on metal piers in Niskayuna. First choose your pier, noting that they are not of equal height (they come in tall, medium, and short). Verify that your chosen

pier is not open at the top, but has a metal top with a screw pointing up in the middle and a vertical metal peg. 
2. Bring a telescope mount to your pier and turn the mount over to exam the bottom. You should see two screws facing each other. These will grab the metal peg of the top of the pier, once correctly placed. You probably have to loosen these two screws in order to have the mount settle into place.  The screw from the top of the pier should go through the bottom of the mount first, and only afterwards will you tighten the two matching screws around the peg. 

This is your only sure method to avoid it falling off, so double-check it is well-adjusted, but do not force!

3. Polar alignment of the mount. Now that the mount is in place, note that the polar axis should point to the north celestial pole.  For our purposes, alignment to the north star will be close enough. First adjust the elevation to match our latitude of 43º .  Approximate alignment in azimuth is insured by the location of the peg to which you attached the telescope mount. But you probably need to improve on this. Use the previously mentioned pair of screws that touch the peg to move in azimuth until the polar axis points to the north star. You will need to loosen one screw, then tighten the other, to turn the telescope mount. Note that it is possible to look through the polar axis by removing the small black dust cap. If you have pointed well, Polaris will be visible looking through the polar axis. 
4. Mount the telescope as instructed. Note the two metal rings on the mount. The rings open up so that you can insert the telescope. Be careful not to turn so far that the knob falls off. Unfortunately you have to turn almost that far to allow the telescope to fit. Close the rings, slide the  nuts with knobs into the slots and tighten gently. As you mount the telescope, rotate the position of the eyepiece and finder scope to a comfortable viewing height. 
5. Get familiar with the telescope and mount:

a. The front of the telescope is the end by the eyepiece holder.  (Do you understand why the  eyepiece is by the front of the telescope?)  There should be a dust cover on the front that easily pops off.  Be sure not to lose this cover, or any dust cover (such as those on the finder scope).
b. Note that the telescope can swing about two different axes.  These correspond to the two celestial coordinates (RA and DEC – these are like lines of latitude and longitude in the sky).  

c. Locks and fine-adjustment knobs.  Each of these two axes has lock handles which you use to fix the telescope in position when you want.  These handles are black.    It should be obvious to you when you turn the handles when they are locked. To unlock, you only need to turn these handles a 1/2 turn counterclockwise.  There are also black knobs which enable you to turn the telescope on these axes more slowly and with more control.  These are the fine-adjust knobs.  They are used when you have the telescope close to, but not at, the position you want it to be.  These knobs are used, for example, to help center an object in the field of view (either in the telescope or the finder scope).

d. Finder scope.  The miniature telescope attached to the big telescope (and that looks like a parasite fish following a whale) is known as the finder scope and is used for getting the celestial object of interest into the field of view of the telescope.  The finder scope, with its low magnification, has a much larger field of view than the telescope.  So, it is much easier to line up the telescope to get a particular object into the field of view of the finder scope than it is to get into the field of view of the telescope.  Once you get the object into the field of view of the finder scope, you can adjust the position of the telescope using the fine-adjust knobs to get the object at the center of the cross hairs of the finder scope.  Then, if the finder scope is properly aligned, that object should be in the field of view of the telescope.

e. Eyepiece holder and focus knob.  The telescope will not already have an eyepiece.  The holder for the eyepiece should be obvious.  Notice that it has a little set screw to lock onto the eyepiece when you put it in.  On the eyepiece holder right by the telescope is the focus knob.  Every time you put in a new eyepiece you will need to re-focus. 

f. Setting circles.  Note the silver and the black dial with silver numbers.  If the telescope is  properly aligned, these dials would enable you to determine what celestial coordinates the telescope is pointing to and therefore would help you to find faint objects. Note that declination is measured in degrees, while right ascension is measured in units of time, that is hours, minutes, and seconds. 
 6. Install the Eyepiece

Insert a long-focal length eyepiece into the eyepiece holder and lock it down.  A long focal length means that it has poor magnification, and therefore a large field of view. You will find it very hard to get an object in the center of the field of view using the highest power eyepiece, so you should always start with a long-focal length eyepiece.  Once you have the object in the center of the field of view of the lower power eyepiece, then you can put in the higher power eyepiece.

7. Check the alignment of the Finder Scope

The alignment of the finder scope with the telescope is very important.  If the finder scope is not well aligned, you will find it very difficult to find any object.  So, this is a very important step.  However, once the finder scope is aligned it will probably stay aligned for a long time.  If the finder scope has been aligned within the last year, you should find that the finder scope IS already aligned and so this step will be only a check.  But, you should always take the few minutes necessary to check that it is indeed aligned.  You’ll save yourself a lot of agony if you discover the finder scope is misaligned before you try to use to center an object.  Find a distant, bright, and easy to see object (such as a distant street light) and move the telescope so that the object is in the center of the field of view of the telescope (you'll probably need to focus) and lock the axes.  Then check the finder scope.  If the object is not exactly in the center of the cross hairs of the finder scope then you need to adjust the finder scope.  To do so, use the three set screws on the finder scope.  You'll need to loosen one screw to turn another.  
8.  You can now revisit the polar alignment of your telescope by setting the declination to 90⃘. You should see Polaris need the center of the finder's field of view, and the telescope field of view, regardless of the right ascension.  If
your finderscope is well-aligned to the telescope, then you should adjust the mount azimuth and elevation until Polaris is visible in the center of the finder field of view while pointed at 90⃘.
9.   Move to the desired object.

Typically, this involves aligning the telescope to known celestial coordinates and then moving the telescope to the coordinates of the object of interest.  We will begin by pointing at known objects (from the star and planet finder) and Jupiter (if still observable). Loosen the RA and Dec locking levers to allow free motion in both axes, until the telescope is roughly pointed at the desired source. You may want to look along the outside edge of the tube or finder until the object is visible in the finder.   Then, lock down the lock handles and use the fine adjustment  knobs to center the planet in the finder scope.  The planet should appear in the field of view of the telescope.  To switch to a higher-powered eyepiece, be sure to center the planet in the field of view of the telescope first. Since the telescope mount does not have a motor, the object will drift out of the field unless you use the slow motion contols frequently to recenter it. If the mount is well-aligned, you should only need to use the right ascension knob. 

C.  Exercises (Be sure to take careful logs)   Fall Term (2007):
First night
1.  If it is early enough in the term and in the evening, use your star and planet locator to find  Jupiter.  Point your telescope at Jupiter and look at it for as long as you like.  Describe what you see.  Look carefully and take note of all features that you can identify.  You can refer to your textbook to identify all that you see.  Draw pictures for your report. Record the focal length of the eyepiece you are using.  Use the declination setting circle to read the declination of Jupiter. Record your result. Now once again make sure Jupiter is centered in the eyepiece. 
2.  Point the telescope to Deneb (see sky and planet locator).  What do you see?  Describe in 

detail your observations. Use the declination setting circle to estimate the declination
of Deneb. Record your result. Make sure the object is centered, then record the right ascension from the right ascension circle, and the time to within one minute. 
3. Observe the star Albireo (Beta Cygnus) at the foot of the Northern Cross (Cygnus).  Take careful notes of what you saw. Also record your observed declination for Albireo. Once again check that it is well-centered, and record the right ascension and time. 
5. Return to the star Deneb, center it in the eyepiece, and once again record the declination,

Right ascension, and time. 

Second night (further instructions will be provided, but you can get a head start by observing the following sources. Make a detailed description and sketch in each case.  Don’t hand in your results on these until the second night report is due. ) 

4. Point the telescope to M31.  M31, which is more commonly known as the Andromeda 

Galaxy, is the “galaxy” shown on the Star and Planet Locator in the constellation of Andromeda.  What do you see?  What is M31?  
5.  With a low-power eyepiece, point the telescope at the Double Cluster (Chi and Eta Persei).  

How does the image of these clusters compare with what you saw on your photographs with an ordinary camera?  Look at the clusters with binoculars.  Which of the three situations gives you the best view?  Why?  

6. Try to find M13 (If it is still high enough in the sky).  M13 is the “cluster” shown on the Star 

and Planet Locator and its coordinates are listed below.  What do you see?  What is M13, as explained in your text (see Figure 15.10, p. 456, and read pp. 455-456)?  Mention any significant pieces of information regarding this object. Note: if M13 is too low in the west, look for M15 in Pegasus. 

7. 
Try finding the Ring Nebula (M57).  It is labeled on the star map, but not on the star and planet finder. This is a challenging object to identify so ask your instructor for help if you don't find it within 5 minutes. When you first get it in your scope it may look like a star, but when you study it carefully with a high power eyepiece you will see that it is clearly not a star and has a noticible size and shape.  Describe what you see.  What is the Ring Nebula? (see section 13.6).

Coordinates of stars and objects of interest:


star or object


     RA

   Dec


Double Cluster

02h 22.3m
57o 6.5’


Albireo


19h 30.7m
27º 58’

Altair



19h 44.8m
08o 52’


Deneb



20h 41.5m
49º 17’

M13 (Hercules cluster) 
16h 41.7m
36o 28’



M31 (Andromeda Galaxy)
00h 42.7m
41o 15’



M57 (Ring Nebula)

18h 53.5m
33o 02’



Jupiter (Oct 1, 2007) 

16h 51.3m      -22 o 09'
D.  Dismantling

1.  Remove the eyepiece and puts its lens cover(s) on and give all your eyepieces to the 

instructor.

2.  Put covers back on: the front of the telescope, both ends of the finder scope, and on the 

eyepiece holder.

3.  Take the telescope off the mount by opening the two large mounting circles. 
4.  Remove the mount from the pier by loosening the two screws that clamp onto the peg, and loosening the bolt under the mount  at the top of the pier, if applicable. Cover the pier with the plastic barrel.  

5.  Carry all the parts back to the van and then to the storage room and help put them away.

E. Questions to answer. 
I. First observing session. 

Label your report lab 3, and include the date of

observation and observing conditions, as well as the names of your lab partners. 

Record the focal lengths of any eyepieces used. 

1. You have used a Newtonian Reflector.  Explain what that means.  

2. What is the aperture of the telescope, and what is its focal length? Given

these two numbers, what is its focal ratio (focal length divided by aperture)?

Given the aperture, calculate the telescope’s light gathering power compared to 

a human eye with a 4mm pupil diameter. 

3. For each of the eyepieces you used, calculate the magnification provided with the telescope. 

In your notes on individual observations, you should always note the magnification or

eyepiece used. 
4. Describe the equatorial telescope mount you are using. What is it designed to accomplish?
How do the available axes and adjustments permit this to be accomplished? (Hint> You should

be primarily discussing things related to polar alignment, Earth rotation, and the right ascension and declination coordinates. Don’t talk about adjustment screws or fine adjustment knobs.)

5. Describe the alignment of the finderscope. Was it initially good? Did you adjust it, and by

how much (a natural comparison would be compared to the size of the field of view in the finder). 

6. Describe your experience with polar alignment. what worked best? How well were you

able to align the mount? Was polaris visible in the finder when pointed to 90 degrees north?

What about along the polar axis? 

6.  Describe (in separate paragraphs) your visual observations of (a) Jupiter, (b) Deneb, and
(c) Albireo. Include diagrams where appropriate. 
7. Make a table of the measured declination for the three objects listed in the previous question.

First column, object name, 

second column, measured declination, 

third column, expected declination (if known, from the table below), 

fourth column, the difference (measured – expected declination). 

After completing the table, make a summary statement of how well the declination measurements agreed. Is there anything that might need adjustment in the mount to get better results?  
8.  Compare your two measurements of the position of  Deneb. Do they agree in declination?
Do they agree in right ascension? 

Take the difference of the two right ascension measurements. By how much do they disagree?
How much time elapsed between your two observations. How are these phenomena related? (Please explain). 

