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34 TooLs FOR STUDYING THE STARS

i1 Introduction

Chna clear night the unabded eve can see thousands of stars. The
'."._'-.,.l;'._ seems the obviois [oo] D ise Lo '\-|I|-\.'§_l. ASEFOREOIT Hiwa
sef mamny other mstrments have been used By bodh anceen! and
moder asironomers. With the vanety of tols avinlable, astronomers
G Ry LI il measure o st sl distance, movement, com

eition, size, shape, color, bnghiness, and temperaiurs

Constellations
Hegory does not identily the people who First stidied the stirs

mouped them into patterns called constellaiions. Soon atter

i men must have realized the need o study the heavens
here are references in some ancient documenis 1o even older losi
sptmes. imbcatme thne the constellaiions were hkely known belomne
¢ Flool. Following the Flood constellaiions gre meniioned i the
gok of Job ( 38:31-32), which records ovents in the life of o man
:'r-r:.-!'_l'r' v lvied before Abraham, The Girecks were famihar with
milar constellanons, Homer's Ogfvesey, writien abopt SO0 BC,
endions that Llysses navigated his ship homeward by observing
msicllations. He sawed “with Nixed eve on the Pleiades, on Bootes
ming lote, and on the Larger Bear” Apparenily the constellntions

re common knowledge 1w ancient peoples Boniny leddge of the
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[he Gnomon
Ancient astronomers developed severl devices to help them
termine the posibion and moton of the heavenly badees. Ung o
s ol devices, e gnomon, cosi s hndonvs e S I:'|I| I he R
o0 was an upright snck or pole, o column of stones, a pyramid, or
Il stone pillar. Astronomers used the daily movement of the gno-
n's shadow 1o cstimate the time of dayv and the changes in the

pil of ithe shodow o estimate the tme of vear, While not used

¥ " - e - " 1 & 5
mecthy i stuchy the stars, the instrument served as o crude elock and

endir and gove astronomers an ability to pudee the motion of the
ind stars. Later astronomers added & numbered dial {6 the gnd-

oft 1o make a sundial

Instruments
Vitronomers wsed many mstruments Ul
Ipedd them locate ihe stars or the sun by
ghitng slong fixed poinis. Early siphting
wruments” inelided mtuml features such
mountain peaks a8 well as stones or bmid
» sl up b mlaen with a star or the sun at a
VCTa AT TREE il yeir [I.q; i .||||._'~I s TR
ffen were set up b view the sun il the
smmane mnstand of summer or winter (at the
nmer or SAwiImiteT '|'||'||_'|.,'I "'-Il'lll.ll.\,'!'u'.:u_'_ A
stones i England, 15 apparenlly an

1 1 . 1o - . .
v observatory Tor determining  celestial - 32
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Chapter 3

evenils such as solsiices and equinoaes. Laler mstruments inid

[N frant |NWAHD 1emi] Aoy oensd a5 ¥ i ;
the altitude of colrttial bedey thar ¢ t g 1 scitles 1o measure a stac'’s position. The quadrant, sextant, and

e et v hting afm Saatast were handheld instruments hoving a movable index arm tha
EDTIRIN @ DB rEs i TATS 0 d=r-dnfrie o cated the angle of elevaton between a star, the sun or moon, u

hogtaon

Clocks were also imporiant to ancient astronomers. Most
uxed the sun fo measure ime, bal astronomers wanted to tm
sun'’s motion, which required o method separste from the sun
first clocks that did nat relv on the sun micloded water clocks
sauid clocks ihourglisses), | hese measured inme by o loag 2
famn amount of water or sand flowed through a hole. Burning cas
could be wsed ps crude nmers as well, Candles of uniform stree e
wred time by hoow lome i took to burm s marked lengih of the cs
These clocks were inaccurate because the water and sand 3
flow ot & constant rate, and the candlez did not burm wmiformly
crtheless, these clocks POV ANCIEN] AsIrOnOmCTs SOme ples
stars and plangis” rmtes ol motion

Prolemy, a Greek astromomier of the second ceniury AL, e
the observations of astronomers who used such equipment. Hi
een=volume work, called the Alnnages,
inchided a two-volume catilog of the
stirs, This was the main reference
work for almoest fifteen hundred vears
.|r|.|| TS '.."'u.'ll ""n. N 18 II _' el || |'\-|||"||I'-||'|I.'| ]
ps Micolnus Copernicus and Tvcho
Brake, Tycho wis probably the best
pre-telescope observer. He equipped
his  observitory, Uraniborg,  with
sl Fuitienls 1o |1-|1|-' B [ LT il
mivements of the sun, moon, comels,
and planets. These instruments and his
powers of obsenvation together pro-
diced very accurale observations
Ivcho died i 16D, cight vears before

Cralilen pomted his it telescope b | '

toward the heavens.

1A-1  Section Review

1. ‘When is it probable that people Tirst studied stars and groogs
them it consteliatronsy

' What two benefits did knowledge of the heavens gve 1o ear
Crveliratacnsy

m 1 T {1k T
1 FaAn|

What name was gréen 1oan sty davece thial wias

CEie Lime and seasons oy ine shadow i cast in 5 il WIS |

4. What weas the above mstrument called when a numbared dia

{ it & irils e a1 3. What eanly work eeed by Copernicus and Tycha contased 31
Ehar LRy WE Hog of stars! Who was the st pr?
i :EII::: ".".-'.ll'.-"'ll'l'l grif Asironomasr -|...:I1 aCCuraialy ims 1M
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The Giary of Hhe Sfars m

5 Refracting Telescopes
Ranger Flan was one of Lhe Dirst to peestiEate the use of lenses
By the | ks e e les were aviilable i lialy, The first Ll S
gany tocappear in Holland in 1608, probably as a result of the work
{ 1 poerhey, He discovered that two lenses, when placed an

sepopraie distance apart, made objects appear to be much closer

He emrvisiomed 1he B I._---.-.-|'-. as a muilitary asd but not for astronoms-

Gialiles Galiles wias the Dirst astronomer o bl '.q.'|n.'--.'-l["x' por

ewme the benvens, His telescope conststed of two |enses, one
wmded ot cach end of a tube that could be adjusted i length (o
weirs the image. It was a relrmctor telescope because i uscd only

feed By ey an T RIS I!I.\. lenses on e refrcnor ||.'|l\.‘\-l\.l'i'".'

semad light from & star o plafet 1o minke o appear larger und closer
he Tirst lens relracts the Light from the planet to concentrole the

ghi 15 a small image, and the second lens refracts the light to mag-

ify that image. Thos, the refmctor telescope i= o combmaton of an
phjective | light-oathening | lens and an evepiece o ecalar (magnify-
it lens, Astromomers Use the dinmeter of the refracior’s sbjecive
et Lo inddicate s sz, The lareest) refrmetor elescope in the wirld
be 102 cm (40 i) telescope ot the Yerkes Observatory

Willimms Bay, Wisconsin




