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“Cross-Quarter Days”

* February 2 — “Groundhog Day” or “Candlemas”
 May 1 - “May Day”

e October 31 — “Halloween!”






A class demo .....







Different “powers”

* Magnification — “making things larger”

* Light Gathering — “collecting more light than your
eye.” Depends on “aperture,” or diameter of light
collector.

* Resolving — “the ability to see fine detail.” Depends
on quality, aperture & sky conditions. Measured in
arc seconds.



A little ditty . . . bout
Jack & Diane. ..




Follow this ... ..

Diane ... 2" telescope, 7x

2” is 8x larger than eye (1/4”)

Think “areas” 8 x 8 = 64x more light
Magnify 7x, spread out light 7 x 7 = 49x
64/49 = 1.3x brighter




Follow this ... ..

Jack ... 3" telescope, 500x

3” is 12x larger than eye (1/4")

* Think “areas” 12 x 12 = 144x more Iight‘
Magnify 500x, spread out light

500 x 500 = 250,000x

e 144/500,000 = 0.0003x brighter
(3500x fainter!)




Diane’s “telescope”
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Some useful definitions

Focal Length
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“Objective” — whatever is doing the collecting (lens or mirror)

“Aperture” — diameter of whatever is collecting the light (lens or mirror)

“Focal Point” — the spot where the light comes to a focus, the light rays
come together.

“Focal length” — the distance from the lens (or mirror) to the focal point.

“Eyepiece” — what you look into. This does the magnifying. You can
change eyepieces and change the magnification.



Focal length of objective
Focal length of eyepiece

Magnification =







Evepieces designs
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While we're atit..... Filters...
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“How can we funnel light?”
Two basic types:

* Refractors. . .... “bends” light by way of a lens

* Reflectors....... reflects light by way of a curved
mirror.




Galileo, 1610




Kepler’s improvement




The Refractor

inle of refracting telescope









Refractor problems
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The Principle of the Achromatic Lens.



Isaac to the rescue!
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“Focal Ratios”

 f/ratio = focal length/aperture
Examples....12” f/15 telescope or 4” f/4 telescope
Cameras. ... Focal length same, adjust aperture

f-ratio




Edmund “Astroscan”




“Folded Telescopes” (Cassegrains)
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John Dobson







Keck 10-meter
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Great Paris Exhibition
Telescope
(lens at the same scale)
Paris, France (1900)

Yerkes Obﬁewatory
(40" refractor
lens a\‘ﬁtﬁlhe saréle scale)
illiams Bay,

Wisconsin (1893) Honescope.
- 4 (2009)
Ho&ker .
(100")
Mt Wilson,
Califomia
(1917)

Large Sky Area
Multi-Object Fibe
Spectroscopic

y

e "
Hale (200")
Mt Palomar,
California

(1948)
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Hobby-Eberly Southern African
Large Telescope
utherland,
South Africa
(2005)

Telescope
Davis
Mountains,
Texas (1996)

(1979-1998) (1999-)
Multi Mirror Telescope
Mount Hopkins, Arizona

BTA-6 (Large Ny
Altazimuth Telescope) A

Zelenchu ks?, Russia
(1975)

Mount Graham,
Arizona (2005)

Large Zenith Telescope
British Columbia, Canada
(2003)

_-— .
Gaia Kepler
Earth-Sun L2 point Earth-trailing
(2014) solar orbit
(2009)

° Very Large Telescope
Cerro Paranal, Chile
Hubble Space (1998-2000)
Telescope

Low Earth o ‘

Orbit
(1990)
Magellan Telescopes
as Campanas,
Chile (2000/2002)

James Webb
Space Telescope
Earth-Sun L2 point

(planned 2018)

Gran Telescopio
Canarias

Large Bin ocular Telescope

Kec k-;fé'léls;.'cope
Mauna Kea, Hawaii
(1993/1996)

|"
Gemi.r-l_i 'I.\Iorth
Mauna Kea,
Hawaii (1999)

Subaru nfin_aafinl
Telescope Thirty Meter Telescope
Mauna Kea, Mauna Kea, Hawaii (planned 2022)

Hawaii (1999) _

Gemini South
Cerro Pachon,
Chile (2000)

Large Synoptic
Survey Telescope
El Pefién, Chile
(planned 2020)

L o

European Extremely
Large Telescope
Cerro Armazones,

Chile (planned 2022)

i
Human
at the

same scale
0 5 10m
S s s e g

0 10 20 30ft

Giant Magellan Telescope
Las Campanas Observatory,
Chile (planned 2020)

Overwhelmingly Large Telescope

Tennis court at the same scale

(cancelled)

e same scale Basketball court at the same scale




Canary Islands — 10.4 meters

2009
28°
latitude
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START A
HOBBY THE
AFFORDABLE \WAY

A. JASON® TELESCOPE. For the stargazer or

young astronomer—an educational aid that's thoroughly
enjoyed by the entire family. Features 31 to 525 power,
700mm focal length, 3.0 x Barlow iens, 5 x 24 finderscope.
With 4mm, 12.5mm and 22mm lenses plus 60mm objecti* e
lens. Complete with wood tripod. Assembly required. Lim ted
waranty. Imported. (A)

J5037 $139.99* 12.99 per month*

B. SEARCH MASTER ™ METAL DECTECTOR. Both the 2mad
and the professional treasure hunter will strike it rich. Featu. -

- transmit-er/receiver with very low frequency circuicry and ex: L
ground cancel-control for full-depth penetration and effective:
Tune it to find all metals or to reject foils, nails, bottle caps, anc
other decoys. Will find single coins up to 10" deep, larger obje:
to 5’ deep. Offers 2" cleartone loudspeaker. Uses two 9V batter
(included). Made in USA. (A)

F9656 $159.99* 11.89 per month*




,'x fun, educatiunal hobby! 5x24 “aderacugi: 1o narrow c'own
the field. Dizgona! dome and arcessuly 'fd‘{l Iciuded. Coines
with £Z Cosmos software that™; like havi ing an astroloygi- Al
encyclopedia on disk. If1l be your tour guide through the
heavens. (6330)

_BUSHNELL

525 telescogde. Magnifies
up to 523 times. Ne. 78-9525.
=375 powerf_saie $49 No. 78.937
-m 600 power, sale $99 No. 78.9600.;




NOTICE!!

Super-Powerful 100-BILLION MILES
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Scope, Smaller Price: The Classic XT10 1s B

Orion® SkyQuest™ XT10 Classic Dobsonian
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Telescope mounts

»

To North Celestial Pole
& Altitude axis
& X
.
2 l Polar axis
78 .
Declination axis I |

Equatorial mount Altitude-Azimuth mount Fork mount Dobsonian mount

To North Celestial Pole

; |l AN Atitude axis
@ N

S /
Declination axis

Azimuth motion

Fixed base

—

~Azimuth axis

/K

Polar axis



Looking east

Alt-Azimuth Mount Equitorial Mount




So ... .consider the following . ..

Cost
Interest level

Experience (beginner
Portability

Purpose (deep sky?
Photography?)

Observing site



“What is an easy way to find your way around
the sky?”
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By The Miller

PLANISPHERE

Puts the stars within everyone's reach




“Go-to” and “push-to”




“Go-to” and “push-to”




“Smart Telescopes?”




Thoughts . ..

Start out with the lowest power (magnification) eyepiece
Large focal length eyepieces = lower power

Lower power = larger field-of-view

Remember to focus!

Are the optics aligned (“collimated”)?

Collect as much light as your wallet will allow

“Test drive” a telescope before you buy (if possible)

Start in light-polluted skies and learn some bright stars
Be careful cleaning optics as lenses/mirrors are coated
Binoculars first?



Companies

Celestron & Meade

B & H Photo

Orion Telescope & Binoculars (
Adorama

“Cloudy Nights” (used equipment)

TELESCOPES & BINDCULARS



http://www.telescope.com/

CU Astronomical Society

Began at the Champaign Park District in 1986

Built an observatory southwest of town in 1992 ASTRONOMICAL

Currently 50+ members

Outreach to the community (“Market at the Square,” public open
houses, observing in the parks & preserves, dome open houses, etc)




Test Drive? Star Parties
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