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History and Basics



History

Hans Lippershey (1570 – 1719),

1608: invented telescope



History

Galileo Galilei, 1609 - 1632: 1st astronomical 
use of a telescope (Jupiter).



History

Isaac Newton, 1671: Newtonian Telescope 
Born to combat chromatic aberration.



History

William Herschel, 1780s: Large Reflectors

40 foot
20 foot



History

➢ Alvan Clark & Sons, 1880s: Large 
refractors – 40” Yerkes.



History

➢ 60” and 100” Telescopes at Mt. Wilson –
Beginning of the Big Reflectors, 1st use of steel 
construction.



History

200” Hale at Mt. Palomar – Modern truss design, 
BIG construction era.



History

Spin Casting up to 8.4m mirrors.



History

Twin 10m Kecks at Mauna Kea – Multiple mirror 
Technology.



History

➢ Hubble Space Telescope.



History

James Webb Space Telescope



Telescope Types

Refractor



Telescope Types

Newtonian Reflector



Telescope Types

Catadioptrics (CATs)

Schmidt-Cassegrain (SCT) Maksutov-Cassegrain (Mak)



Telescope Mounts

English Cradle Cross Axis



Telescope Mounts

German Equatorial Fork Mount



Telescope Mounts

Horseshoe Mount Polar Disk



Telescope Mounts

Alt-Azimuth Mount Dobsonian Mount



Optical Aberrations

Spherical Aberration



Optical Aberrations

Chromatic  Aberration



Optical Aberrations

Astigmatism



Optical Aberrations

Coma



Eyepieces (oculars)



Eyepieces (oculars)



Warning!  

Math Alert



Telescope Resolution

Dawes Limit or “D” apparent size of smallest object clearly resolved
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Magnification

UNITS MUST BE THE SAME!! 1in = 25.4mm
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Limiting Magnitude

AMl log5.44.4 +=

Where: A = the aperture in mm

Faintest magnitude that can theoretically be seen.



Telescope Types

Refractors

•Closed tube construction
•Unobstructed aperture
•High contrast images
•Holds collimation well
•Low maintenance
•No Coma

Pros Cons

•Not portable above 4”
•Needs heavier mount
•Chromatic aberration
•Difficult to manufacture
•High initial costs
•Eyepiece positioning



Telescope Types

Reflectors

•Totally Achromatic
•Ease of portability
•Ease of manufacture
•Wide field of view
•Lower initial costs
•More aperture per $

Pros Cons

•Central Obstruction
•Optical coatings deteriorate
•Easily misaligned
•More complex optical mounting
•Field restricted by coma
•Tube air currents



Achromat vs. Apochromats
FYI Only

Achromat Apochromat

•Two widely spaced colors
brought together

•Generally crown & flint doublet
sometimes coated

•About 5% chromatic aberration
•Reasonable sharp and bright 

images on better scopes
•More expensive than reflector

•Good 4” Meade is $900 - $1200

•Three widely spaced
colors brought together

•Doublet with exotic materials
such as calcium fluorite

•Color error reduced by 10%
•Slightly sharper & brighter

(claimed by some)
•Double or more the cost of 

comparable achromat
•Meade 4” Apo is $2000 - $2500
•Takahashi 4” $6,000 - $8000



Telescopes 

Thank You

Please Join our 

Facebook Group


