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NAME_______________ Name__________________ Group_____________ 

NAME_______________ Name__________________ Date ______________ 

Introduction to Telescopes  

   
 

Some Links on Meade 12 & 14” Telescopes:  
Ritchey-Chretien Telescopes: http://en.wikipedia.org/wiki/Ritchey-Chretien 
Meade Telescope Company: http://www.meade.com/  
Meade RCX400 (12 inch, F/8) http://www.meade.com/rcx400/  
Meade LCX200GPS (14 inch F/10): http://www.meade.com/catalog/lx/12_14_lx200gps.html 
(this link no longer works, I think they are no longer selling the LX200GPS model) 

Meade RCX400  
(12 inch F/8) 

Meade LX200GPS  
(14 inch F/10) 

Cassegrain Focus Telescope  
Ritchey-Chretien design 
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Part A:  Real Image  [Indoor] 
Each lab station will have one “big” lens (your “objec tive”), and one or more smaller ones 
(your “eyepieces”).  To start, use a distant object ( i.e. other side of room) and make a real 
image appear on a white screen.  Probably we will need to darken the room and use desk lights to 
illuminate objects. 

1.  Measure Parameters of BIG Lens  

(a)  What is the aperture (diameter of lens)?  A = ________________  cm 

(b)  What is the focal length (distance from lens to image)? Fo = ________________  cm 

(c)  What is the focal ratio?  F/A = ___________________ 

2.  Real Image :  Take a look at your “image” on the screen, explore  and discuss the 
following.  Is the image erect, inverted, reversed,  or both?  How can you tell?  [Hint see 
figure 4b in IT handout]. 

 

 

 

 

 

3.  Measure Parameters of small Lens  

(a)  What is the aperture (diameter of lens)?  A = ________________  cm 

(b)  What is the focal length (distance from lens to image)? Fo = ________________  cm 

(c)  What is the focal ratio?  F/A = ___________________ 

 

 

4.  Aberrations :  Discuss:  Do you see any evidence of aberrations  or distortions ?  Make 
sketches to illustrate the effects.  [Hint, chromatic aberrations would be seen as rainbows at edges 
of lines, coma is when a the image of a “dot” looks like it flares out on one side.  You might need to 
do some research on the web to figure out what these are!]  
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Part B:  Aperture Stops [indoor]  
Each lab station will have one “big” lens (your “objective”).  Here use a fairly bright source as your 
object (e.g. desk light, or desk light illuminating an object).  Again focus the lens to make an image 
on a white screen.  You will then put aperture stops right next to your lens and see the effect. 

1.  Aperture Stop :  Make a sketch of the aperture stop pattern used. 

 

 

 

 

2.  Predict:  Before you do anything, try to guess how the aperture stop will affect your image.  
Describe briefly (sketch) your idea and logic behind it. 

 

 

 

 

 

3.  Apply the Aperture Stop and see how the image c hanges.  
Put the aperture stop right up against the lens.  Describe how the aperture stop did affect the image 
[hint, is it brighter/fainter, different size?  Clearer?  Less/more aberrations?  Does it matter if you 
move the aperture stop around?]  Also, comment on whether your prediction was close to what you 
observed. 

 

 

 

 

 

4.  Use another stop :  Describe (sketch) the pattern of the (second)  aperture stop, and again 
summarize the results.  Compare/contrast the affect with your first aperture stop. 
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Part C:  Magnifying Glass:  Virtual Images [indoor]  
1.  Use a big lens as a magnifying glass.  
When you look through the lens at a close object, is the image 
you see should be magnified.  Note the object must be closer to 
the lens than the focal length else it won’t work right.  This is 
essentially the function of “eyepieces” in optical instruments such 
as microscopes and telescopes. 

 

 

 

 

(a)  What is the aperture (in cm)?  A = ___________________  cm 

(b)  What is the focal length (in cm)?  Fo = ___________________  cm 

(c)  Discuss :  Is the “image”  bigger or smaller than the object?  Does the image appear to be 
closer or further away than the object?  Is it erect, inverted, reversed or both?  [Hint, make a 
drawing of your setup] 

 

 

 

 

 

 

2.  Use small lens as magnifying glass  

(a)  What is the aperture (in cm)?  A = ___________________  cm 

(b)  What is the focal length (in cm)?  Fe = ___________________  cm 

 
(c)  Discuss :  Use your second lens as a magnifying glass.  Compare what you see with question 
#1c above.  How did the “size” and “distance” to the image change with the different focal length?  
[Hint:  does a short focal length mean bigger magnification or smaller?] 
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Part D:  Refracting Telescope [indoor]  
Using your big and small lens, you will construct a small telescope (see figure 6 in IT handout). 

• Use big lens as your “objective” 
• Use small lens as your “eyepiece” (ocular) 

 

1.  Parameters of lenses  

(a)  What is the focal length of the objective?  Fo = ___________________  cm 

(b)  What is the focal length of the eyepiece?  Fe = ___________________  cm 

 

2.  Observation  

(a)  What is your target object? ________________________ 

(b)  How much bigger does it look through the telescope? ________________________ 

(c)  Summarize:  is the image erect, inverted, reversed, or both?  Any aberrations seen? 

 

 

 

 

3.  Theory    

(a)  Calculate the expected magnification: M=Fo/Fe = ___________________ 

(b)  Compare your observed magnification [#2b] with the theoretical one [#3a].  How close are you? 

 
 
 
 
 
 

4.  Second Eyepiece :  Use a different eyepiece, and comment on the changes. 

(a)  What is the focal length of this eyepiece?  Fe = ___________________ 

(b)  Calculate the expected magnification: M=Fo/Fe = ___________________ 

(c)  Comment:  does image appear bigger or smaller?  Is it what you expected? 
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Part E:  Telescope Magnifying Power   [indoor prep] 
• For information on our telescopes consult equipment manuals available either on blackboard or 

at website. 

• This is done indoor 

• Calculations are done for both the 14 inch and 12 inch scopes. 

1.  Telescope Objective Mirror Parameters  

(a) Aperture (inches): 14 inch 12 inch 

(b) Aperture (cm)  [hint 2.54 cm = 1 inch]: ______ ______ 

(c) Focal length (in cm): ______ ______ 

(d) Focal Ratio:  ______ ______ 

(e)  Summarize:  What “type of focus” is the telescope (hint:  Newtonian, Coude, Cassegrain)?  How 
do you know which it is? 

 

 

2.  Eyepieces  [14 inch] [12 inch] 

(a) Assuming eyepiece of Fe=______ mm calculate magnification power:  ______ ______ 

(b) Assuming eyepiece of Fe=______ mm calculate magnification power:  ______ ______ 

(c) Assuming eyepiece of Fe=______ mm calculate magnification power:  ______ ______ 

 

3.  FINDERSCOPE Parameters  

(a)  Lookup the expected magnification of the finderscope: M = ___________________ 
[Note this will be printed on the eyepiece of finderscope, 
e.g. if it says  9x50mm it means the eyepiece is a 50 mm, and the power is 9x.] 

(b)  Summarize:  The finderscope is a small telescope.  What type is it? 
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Part F:  Celestron MicroGuide Eyepiece [Indoor]  
The Microguide has a focal length of 12.5 mm (True Field 42°) with a variable brightness 
illuminator (special battery required).  The scale can be independently focused by rotating 
the top piece.  There are 4 scales: 

1. Linear Scale: 
This scale is exactly 6 mm long and has 60 divisions, so that the distance between the 
marks on the scale is 100 micrometers.  The distance between the long parallel lines is 50 
micrometers center-to-center, so the free space between them is about 35 micrometers. 

The scale in arcseconds per division is given by:  20626/F, where F is the focal length of 
the objective in mm. 

2. Concentric Scale: 
These have diameters of 125, 250, 500, 1000, and 2000 micrometers. 

3. Position Angle Scale: 
The diameter of 5the small central circle is 100 micrometers.  For clarity, no numbers are 
etched by this scale, but they can be read without difficulty from the neighboring numbers 
on the circular scale.  The lines are spaced by 10 degrees, the 30, 60, 90 lines slightly 
longer. 

4. Large Circular Scale: 
The values of the angles are assigned according to the conventional astronomical definition 
of position angle.  The large (inner) numbers are intended for use with an astronomical 
(inverting) telescope, while the smaller (outer) numbers apply if the telescope is used with a 
star diagonal.  Unless otherwise stated, all angular values refer to the large numbers of this 
scale.  
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Part F (continued): Calibrating the Microguide Eyep iece [Indoor]  
In order to make measurements of angular sizes of objects, we have a special “Microguide” 
eyepiece which has an internal scale.  Here we calibrate the scale, and make some simple 
measurements. 

1:  Calibration of Microguide Scale  14 inch 12 inch 

(a) Focal length (this time in “mm”)  “F”: ______ ______ 

(b) Calculate the “scale of microguide” in “/div from formula:  20626/F ______ ______ 

(c) Recalculate assuming you are using the 2x Barlow (hint divide by 2): ______ ______ 
 

2.  Discuss   Given that the smallest object you can measure is half a division, what is the 
smallest angular sized object you can measure using the Microguide?  (Hint, would you 
want to use a Barlow?).  Explain your reasoning. 

 

 

 

 

 

3.  Discuss :  Given that the Scale goes up to 60 divisions, what is the largest object that will 
fit in the Microguide field?  [Will the 30’ full moon fit?  Would you want to use a Barlow, why 
or why not?]  Explain your reasoning. 
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Part G:  Computer Program  [Indoor]  
• Run the “Starry Night” (version 4 or is it version 5?) program on the computer. 
• Set the “Home” location for Livermore 
• Set the “date” and “time” for the day/time that you will do your observations 

1.  Setup:  

(a)  Computer program used (include version) ________________________________ 

(b)  Date & Time of Observations ________________________________ 
 

2.  Find Jupiter:  Bring up the information window on it and determine the following: 

(a)  What constellation is Jupiter in? ___________________ 

(b)  How big is Jupiter (in arcmin or arcseconds)? ___________________ 

(c)  Approximately how big will Jupiter appear in the Microguide _______________ div 
 

3.  Moons:  Bring up labels for the moons of Jupiter.  Measure how far away each moon is from the 
(center of) Jupiter.  Let positive be west and negative be east.  Include magnitudes. 

 Moon Magnitude Distance (arcmin)  

(a)  Io ________ ___________________arcmin 

(b)  Europa ________ ___________________arcmin 

(c)  Ganymede ________ ___________________arcmin 

(d)  Callisto ________ ___________________arcmin 
 

(e)  Sketch below the position of the moons (labeled) predicted by the computer program.  Have 

“north” up, and west to the right.  Be sure to label them! 
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Part H:  Planetary Observation [Telescope] 
View Jupiter 

 

1.  Telescope Parameters  

(a)  Scope Type/Name   __________________________________________ 

(b)  What is the aperture (in cm)?  A = ___________________ 

(c)  What is the objective focal length (in mm)?  Fo = ___________________ 

(d)  Focal length of eyepiece (in mm)? Fe = ___________________ 

(e)  Magnification for eyepiece used? M= Fo/Fe = ___________________ 

 

(f)  Target Object=________________________________ _______________________ 

 

 

2.  Observe in Finderscope (make sketch) 3.  Observ e in Telescope (make sketch) 

Finderscope Power= ________________ Eyepiece Focal Length  F e =____________ 
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4.  Discuss :  In the finderscope, can you resolve the planet into a disk and see any details?  Can 
you see the moons? 

 

 

 

 

 

 

 

 

 

 

 

 

5.  Discuss :  In the main scope, what features can you see (rings?  Belts or bands on planet?).  
Can you see moons?  Can you resolve the moons into disks? 
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Part I:  Measurement Using Microguide  [Telescope] 
Measure one thing using a microguide.  Suggestions for tonight are: 
(a) Diameter of Jupiter 
(b) Distance of one of Jupiter’s moons from the center of the planet 
(c) Separation of a Double Star (e.g. Alcor and Mizar or Mizar AB) 

1.  Telescope Parameters  

(a)  Scope Type/Name   __________________________________________ 

(b)  What is the focal length (in cm)?  Fo = ___________________ 
 
2.  Observations: 
 
   Object=_____________  Barlow ____        Object=_____________  Barlow ____ 
 
   Size: ________ Div. _______ Arcsec       Size: ________ Div.  _______ Arcsec 
 
 
   Notes:                              Notes: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3.  Discuss :  If you measured observed a planet, what was the size of the disk?  Compare it 
to the known value.  If you measured distance of moon to planet, again compare to known 
value.  For a double star, compare to known value (e.g. Alcor and Mizar are 12’ separation). 
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Part J:  Other Observation [Telescope] 
If have extra time, view some other object.  Recommended: 

• Nebulae associated with stellar birth (Orion M42, M43) 
• Open Clusters: M35 (Gemini), Double Cluster (Perseus),  

M41 (Canis Major), Beehive (Cancer) 
• Fainter Open Clusters:  M41 (Canis Major), M36, M37, M38 (Auriga), M67 (Cancer) 
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Part J Data Sheet Object Observations  Name ____________________ 

Group#_____________ Date___________ Name ____________________ 

Telescope Name=____________ Aperture=_____________ Focal length=________ 
 

Object Information Object Information 

Name=________________  Magnitude ____ Name= ____________  Magnitude____ 

Catalog #______  Constellation __________ Catalog # ______  Constellation ______ 

RA___________  Dec_______________ RA __________   Dec _____________ 

Notes/Description: Notes/Description: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Observational Sketch Observational Sketch 
 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Eyepiece Focal Length  ___________ Eyepiece Focal Length  __________ 
Magnification Power:  ___________ Magnification Power:  __________ 

 


