| A4
ga'a%ies

Perhaps cne of the blggest Steps Sforward (w astronomy thic Century cawe with the
o{\'S‘CWCry

that the systew of ctacc {w which we Fiad ovrselves — tle so-called
Way Galaxy (q’reet “ﬂalaﬂfasu = gala -akto_;) milk — ;s
Composed 0F billicns 6§ Similar

M\'ki
in ho way Um'q,vc . .

galaxies, eack one of which i q
Separate Star Systew m it5 own rigint made up 0F an tuorwmous nvmbeéy OF Individval

stars . During the hineteenth Ceutvry aud the firct tw, decades of the tuwentiety
CCM."'—VTY, however, this picture waf not genecally accep ted

The Universe I

It had loua beenw Kunown that Mmany objects T the Sky — Cven uwhew viewed
theovgh power ful telescopes — ap peared di ffuse or cloudy, instead 0oFf having

. v . ~ . 2
the point-like appearance o § 'M“f“vﬂ stars., But the ma Jori by vitw had
a{wa.,s beew that tlhese :h'j—'j:u:e aﬁjects Were clou‘ls) [’er—tm.‘,.r dvs€ or gas
clovds within ove local System of stacs, Iudeed, ju

1184 the Frenct\uau)
Messier, mude a catalogue 0§ over one hvadred of these d

v ffuse obj’ecﬁ{; he
Ca-”t"'( tLtm all nebulace (tL\C L‘L‘{:“‘\ Joe C‘ovd;). A wore crteusive Catalogu/c
oF hc(cviac' the New q‘tv\c:’a‘ Cataloguc , 0

N-C’-C. , Was wead € I)~1 p(c\/er *
in IYY‘{_[T(\C M essier Cafa!ogvc Gud lew Geaeval
much vse today. Mauy diffuse objects * are

n elthec, ov hoth , 0f these catalogues.
’ G(Cab” 3‘05-}('31'

th“\'oa’«‘. ave St 1A Very
refecced to by thel'r positions

For instauwce , the sc-called
cluster 0f Stacs in the constellabion ofF Heccuies

‘s refecred
to eibker as MIZ o NGC é?.os']e
The rdea that sowe of these dvffuse cbjecks Might be Separate star
SYStews wWell outside ovr pwa locel Syt tem —”islaud et Fecerr . s Ehey
Wece thew called did have E¢
tiate

advecates. But (§ thet weee to Subs Eaum -
tlheir vt'cw,poin,t)fl«ey Neteded to weasuve Ehe
_tkcrc Sup posed

distance to Soue DF-
ektragalacbic ob jects
ments

. Uhf—or‘tuwubclq, Sveh weasure —
Were ddfficuit o obtain ; nowne of the objects had weasorable
Cpecallaxes, and thece was debate over whether Sowe of the clariued
valoes

0; Proper wotion were wore ‘t'kfl-f to

have resultec }r‘pu‘
obServational inaccuracies, Yather than frpu gemvine ShifEs of positions
0f the objects. [Wﬂ new kuow that the values 0f Proper wotion
Wevre, l.natced,, aroSfo vat’eS‘E(k.«qf:st]'

The wabter was §—fuk((1 resclved 1n
Edwin Hubble

(924 by the Awerican asteonomer,
. Working wite the new huwdred - fnclk Mouvut Wilson reflector rn
California, he fouad that he was able to resofv, tndividoal staes the oo tey
reg.cas of ™ 2. Fu.vtkermore. he discoveced Sevecaf Cephevd variables Guong
these n:w[7-rcfo(vecl)_:\rcrgw=( So procecded t weacure Eheir Peried ¢
VArfc‘iio{;n’on tn ((35\'{3 ovt put . [)‘ee A.9 » 9(6)]. The ma tEer was
tka[\longcr ‘(h olouﬁt — M 3] was Clta¢[1 l>e7owo( tven the [arﬁfr(:
tStimated limct of our cwa

Galaxy. Moderw wmeasor ewces

at a distance 0+ abovt € So I—\Pc. [u add(ﬁ{on,

pst M 2|
meacure ments of

% Do T.L.E. Dreyer, frmer Piceckor of the Armagh Observators in Irelaud
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the aungular $73¢ c§ M3 Show that if its distance s {So RpC, thew, its diameter
mvs€t be 3o kpc. This makes {t Cowmparable In siT3e with ovr owa Ga(ax, Y Cnormou..L,
farger than the Orion nebula  Wwhickh s a were Spc in diameter, ’

O What 7s the augular size of M3172

Fig. | The Local Grovp o5 galaxies.
leo s @ I‘& is not PﬁSf“’lc,[);CQ‘/r;(‘ ‘&
~ . NGC 147 Show o paper the hree - ol fumensi-
Leo | 5 ‘ ‘f““' Jt""rn"‘uéfm of galaxies
w» Space. Hece, some of ovr
.WY‘W are hece Nearest - neighbeur galag/es
o Llage Nagellawic nade e, collapsed cato a
Clow d planc,wffk OVl pwan M,‘Ik1
' e Sculptor Wavy C‘ala‘, shewn at e Cewtre.
O . Bl b my | ef?“““ of fk(c)alfl‘.,ugl‘ the
gﬂzc‘iﬂau(c dis tauces of the salarsies relative

K v to the Milky Way ace covrectly
Fornax » M3 § N6C 205 : fepresented hece the o5 tawces

between galacies "ace distorted .

[
NGC 6821 Fig. 2
Ifj_) S\,?POIE G Gstrono mer Using @ {fa (S‘C‘L{:E“”“ﬁ '5"‘°r.¢-‘(3 .
telescope Lwm in diaweter 33 o
has a detector the limit it‘g A \\ IS .
of detecbion (s $lx o'l w. ) by . (o o ?
i,_;, Use F"S' 1 to deduce the ] _é’ z 0
T period of the fFaintest = 9 8
'AQ(’M&{;”{ variable that he caaw _;..3 -~ lo E. e
’ _'?{Aerve et o dvStaace of q._; %
E ZyLloL (it Hyears | ;S = 1,2 32
N O I - 9-4Lﬂ(o;m) _f-f -1 -;
] ) | )

) ,
. . 10 Y
s SI?er(od (a\a-qso) b fo

Kokice that botlh scales are ,Ogaf;t‘\uu'c,
So tte SE(a{gk{ line ;uA?‘.'cx taat

period o (‘V“tfwo{ftj\ L
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and Showed that f:LeSc, too) weve beyond our Mffky Way Galagxy. Tw the vears

- that followed , many of Ehe diffuse objects ‘'n the Messier aud New Genevel

" Cabtologues were shown to be Sepavate Star systews. We aowu S
% . r

| svclh ¢t ‘ -
all sv § Ear SYs Cems ag ga'mcncs ) Gud reserve Cthe terw nhebulae

) 5-0( geuvine clouvds oF dust aimi. gas.



