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EIZAMQrH

O OYPANOZ KAl TO ZYMIIAN

Elvar vixra yools végy xal Zelipmy. Edpiondusla paroay amo vo
pdTa THE malewg, eig 16 tmaoov. 'Eay zvrrdfopey moog Ta éndvm xal
yiow uag, 6o dwusy Tov odpavoy alAnupvotouivoy dmo yiiidoes poTEwd
onueia, Tovs dotépag. ‘O odoavis palverar cvmiflos xvavolds xard THY
NuEoay xal pedavos xata THY VURTA.

‘Eay gavracOduey, bt dév Vaijoygey ¥ yi] nal v duévapey peté-
woot eis 7o ddoTnua, Téte Od éfAémaus va pds meptfidlovy damo mavrod
oi aotépec Tod odoavod. Od dpalvovro 0¢ Ghor eic Thy Diay damo 1judg
dmdotacy, diecmapuévor fndve el Ty odpdvioy opaipav. "H ogpaioa
adty dév elvar moayuatix], alla @avtactixi).

'Eni 1A odoaviov ogpulpas gaivovtar dSidpopa dvtixeiueva, T
ovpavia cdpota. Eic ta ododvia chpata avijxovy 6 fjAog, 1 aeiiy,
ol mlavijrar, of xouijtar, oi AoTQES, TG POTEWR XAl CHOTEWE VEPELD-
pata, i petald Ty dotépwy drdoyovoa BAy — dmo dfplov xal axoviy —
dxdun 0& xal 6idxinoos ¢ yahugiag. IToivminféarepor elvar ol aoté-
oeg, elg 6AdxAnoov OF THY odpdviov ogaioay palvovtar dua youvod oglai-
wot meoi tas 7.000. Awx tod tnAecxomiov Tov llaloudp ovvavrar va
pwtoypapnboty 5.000.000.000 doréges.

‘0 lala&ias pag tmoloyilerar, dti Eyer mhéov Todw 150 dioerarou-
pvolaw dotéoas. Kal dmdoyovy eis 10 dudotnua Toioexatoupdola yaio-
Eudy ué aplbudy astépwvw, dvaloyov mpog Tov qotucy Tdv dotépwy Tob
ibuxot pag lalaiov.

To oiwokov tév odoaviwy cwudrov, Ta onola elvar Eyxatesmao-
uéva péoa el Tov ydpov amotelotv 1o guowxoy Zidumav. Anlady T
Topnov amotedeitar dmo Tov ijiov, Tovs mlavijtag, Tovs dotépag, Td
vegeldpata, Ty « pecoactouxny » B, tovs yalablag xal yevixo-
TepOV Amo 6,11 dAho Vhixov avrixeiuevov dmdpyer péca i TOY YDOOV.
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“H ’Actpovopia clvar 7 EmwoTiuy mobd doyoleitar ué Tiy ueAé-
iy 1@y odpavioy copdrov. Xwoiletar eig ddo peydiovs xAddovs: a)
Tipy Klasouwap *Aatpovouiav, 1 omola éEetdlel Tag pawouévas Béaeig
xal wwijoel TOY odpaviwy cwpdtwy, TEQLYOdPEL 14 doyava pé TA
droia yivovral ai TaguTnOIOELS wal éxbéter Tag pebddovs dmoAoyiauod
1@y mavarnooey. Axduy, peheTd TAS MOUYUATIHAS RVIOELS, xaflorg
xai Tag petakd v odpaviov coudtov oyécels xal eploxer Ta altia
7t0d Tée mpoxaloty: dniady Satvadwer Tovs palnpatixods Timovs, of
Smoiot 76 avvdéovy uetaks row. §) Ty Pvouap Aateovouiay 7] " AoTgo-
guoy, 1 6mola doyoleltar ué TA GUOLXA FUQAHTNOLOTIA YYOOITHa-
Ta @ odoavioy coudrov, dams elvar i) /awmom,, il Ger;,uo;voacna 7
axtwofiodia, 1 77/,(4.!/7} abotacte ».An. Kiddoe tiic “Actoopuaxijs elvat

7 Koouoyovia, 4 émola peietd ta mgoplijpata mov oyetilovrar ué Ty
HODENY ®al TV Aarao'/sw,'v 100 Ziunavtos, xabwg xai ué tov mbavoy
Todmov Tijg yevéocews xal éEeiibews avTov.

‘H Koopoypagia, elvar 76 odvoloy T@v GT0L 0@y yyidcewy Tig
> Aarpovoulag. epiaufdver, dniadi), Tag facixas yvwaes Tijs "Aotpo-
voulag, Tag dmolag éxbéter ywois dmodeibes xal ywolc Ty yoijow oA~
Adw pabnpatixdy Tomwy.

“H ypnowdtng tiis ’Actpovopios elvar morlanlij. Al magatn-
ojoeic Tijg wwijoews T@Y mhavnTdy ddjynoay Tov Nevtova eig Y pE-
yaingy dvaxdiopw Tob vouov Tijs PagiTTos, mov elvar 1) HVOLOTEPQ
Baowc tijc ovyyodvov betixiis dmoviums. “H émtue) ( tnheoxdmo,
wixpocxdmioy ) aventiyln moid ué iy Epevvay T@V odpaviow TOUATWY.
‘H gacuarocxomio &xet AoTpovopuxiy mpoéAevaw, yonouuomotEiTal 0¢
orfjueooy edotwg, éxtog Tijs *Aotoovoulas, xai o Tis Dvowis, Xn-
uelag, Meralhovgylag, Biodoylag x.Anm. 'Axdun 1) Xoovouetola, 1)
Navridla xai ) Ttwdaola oyetiCovrar orevids pé tip *Aotoovoulay.
Televralog pdliota, 7 ovuBoki tng nénoe, idlog i Tov Topéa é-
oetne Tod Sdwaotiipatoes, St T@Y TexynTdY dogupdowy xal Tdv dia-
otnuomioiey.

“H Ela Suwg tijg *Aotpovoulas dév uetpeitar xvping pé THY ovp-
Bodiy e elg Tag émwomiuac xal iy Teyvoay. To xégdog elvar mpw-
tiotws mvevuatixov. Adwte 7 xaliidoyera adtiis elvar EsaipeTov yluva-
oua du 10 wvedua tod @bodmov. 'Evioyier Ty pvijuny xai 6&bver Ty
xolow dievodver Ty oxéyw xal avamtepdwer Ty gavraciay. “H bGav-
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e ———
macti) T xal 1 vnégoyos dpuovia, mod magarnositar sic To lumay
xaflos xal 1 peyalompéneia xai areoavrooitvy adrod, dnutovoyoiv elg
Tov dvllponov xataotdoe, al dmoiar Tov dvefdlovy elg dyniotéoac
mvevuaTIRGS Opaigas xal o0 éumvéory cvvawrliuata dvdrega xal ed-
VEVETTEDQ.

H CAotgovouia elvar dmiotijun pé peydiny fboriactixy dvvaum.
A, « éav 1) omovdy] tns, Aéyer 6 xalnymTie IThaxidng', dnoxaiinty
owa Ty Bavpaclov adti eis tov dvbowmov 16 ueyaleiov Tob Aoyixod,
owa Tod omolov Empowxiotly oltos mo tijg Oclac Ilgovoiag, avyyodvws
TV 60nyel eis Ty Enlyvwow Tis moayuatixis Béoeds Tov els Tov plhap-
T0v ToTTOY KGouov, Elg ToV dmoiov dév bmdpyer Oéoic Mt Ta yoyopldpa
mdfn Tob éywiouod, tis dmeonpavelag, xal Tijs idwrelelag, drav dva-
hoyiabdpey Tl dvtimgosomeler dv ydoe xai yodve 16 dbodmwor
Eyar amévavte toi Ldumavrog ».

"H " Aotpovouia télos oyetiletar oreviss ué iy Pilocopiay xai
iy Metaguovajy. Molovéty, ds quow) émotiuy, dév Stvarar ve.
daroy duesor drdvinow eis puiocopixd moofijuara, & Tovrou, 7 pe-
AT T@v doTeovouuxdv {nryudrwy, dnws yodgper 6 Russell ( Pdooe) JE
« doxel yevinds onuaviiay Extdpacty eis Tov xabootoucy Tic Béoews
700 oxentouévov dvbowmov, dvtipetwnilovros mpofiiuara i Diio-
coplag, dnws elvar al dmoypedioets Tov mods Tag perlodoac yeveds, 7
béoig Tov eig 0 Zbunav xai ai oyéoeis Tov mpdg Ty Advauw Exelimy,
7 onola ebploxetar dmoley Tot Zdumavrogy.

[Told 0¢ yapartnowtixis yedgper 6 A. Alywing® dre 4 ’Aoroo-
voula magovawiler « iy ovyyéveiay Tiis idueijc pag diavolag RO TOY
*Anewor Adyov ».

1. Zrv. Hlaxidng, dudripoc Kabnynris tic "Aotgovoulas eic vo Havemi-
atiueoy " Abnrdy xai téws Aevbortis tob ' Acrepooxoneiov " Ay,

2. H. N. Russell, dwdonpos "Apegizards doroopuoseds (1877 - 1957 ),
onoloc ovvéfiale Td uéyiota eis Tdg yrdoes pag, Tegl THS Tl CUOTAGEWS To
Zbunavroc xai tijc éEelifewe Téw aoTépmy.

.
[
il

3. A. Aiywitne, Kabnyntiz tob Havemornuiov xal Awvbortis tot " Ebw-
x00 "Aotegoaxoneiov ‘Abypav (1862 - 1934 ).
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Eix. 1. Tevikny &moyis Tou clUpavou

KEQAAAION A TO ZYMMAN

I. OPIZMOZX, £XHMA KAI EKTAZIZ TOY TYMITANTOX

1. "Opiop.oc tod Lopmavros. o *OvoudZopey Ziprav 6 clvo-
Aov TGV dravTayoU UTrapXovTior A1k & v TWUATWV.

B’ Ai 8iadgopor poppad 2y e pyeias frol 1O &, BeppoTns,
O NAeKTPIoUSS K. AT, ouvBfovTal pt T UAIK owpaTa. “Omes 8¢ Si-
B&okel 1) oUyypovos Quoikr, Siv Utrdpyer oloiaoTikd Siapopd peTa-
EU UAns kad evepyeias, GAN’ #) pv UAN « é§atdoupévn » yiveton dvépyeia,
1 6¢ Evépyeia « UAoTroloupévn » elvan SuvaTov va MeTaTpaTf) eis UAN.
A1x ToUTo, YEVIKWTEPOV, Kahobpsy Lipmav 10 cvvolikdv mocov tfig
bnapyovong ting kai Evepyeiag.

Y. ’E§ &Ahou, ué TV Evvoiov Tou 2UpTravTos ouvdeTal AKdun
kai Aos 6 y@pog, EvTds Tol oTroiou Umrdpyouy T& YAk oWHATY, 7

2 7 17
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&mravTdTan kol peTadiBeTan f) Evépyelx UTd olavdnToTE HOPPNV TNS.

2. Ixfua Tod ZOumAvVTos. o. To Suumrav Btv elvan olte &-
wopgov, oite &Telpov, GAN Eyel TEP QTQL

“Og0v ko &4, & TPOTNS BYEws, TOUTO paiveton va elvan duoTra-
p&BzxTOV, Sucos GAan al Epeuval T TeAeuTaias 50etias ouykAivouv
glg T 6T1 TO TUumav elvar TEPLWPLITH ¢vov. Eis TO ouume-
poaopa aUTd kaTéAnEe TpddTOS, Bidx ThS Becoplas THS OXETIKOTNTOS, 6
A. Einstein ("Aivotdiv)h

. To oxfiux ToU ZUpTavTOS, 6 mfavoTepov, slvan dnepe@or-
PLKOV.

Koouuev 8¢ Umepogaipav? Thy oeaipay, s omolas f
&xig Btv Exel oTadepdv piKos, SN TO péyebds NS peTaPSAAETAL &V
XpOve.

ToUTo onuaivel, oT1 6 SypTav SuvaTal va ¢Eopo1odi) ué gva
uTraAdl, TO GTroiov ouvex&s fi SioykoUTten kai, oWV TE X POV, Ka-
ToAouPAveL SAovEy HeyCAUTEPOY ixTaoty, f GuTiBETws OHIKpUVETAL.

y'. Tlp&ynaTi ofjuepov Beyousha, &T1 gls TO poxpuvdY TTaperbov,
SAOKANPOS T TogdTns THs UANS kol Tfis Evepyeias ToU TUPTTaVTOS, €U-
plokeTo TEPILIPITHEVN gl Bva pikpdv, OXETIKES, X&OpOV kad &T1, oLV
T Tapddy TV SioekaToppupiov TV TAS {oTopias Tov, TO ZUuTQV

ouveydds B1ed TEAAETO, T 5t S1xoTONY Tou ouvexieTan Gkoun.

3. "Extacig 100 ZOUTAVTOS. o. ’Emaidn ai &mrooTdotels, al 6-
Troicn Siaywpilouv T& MEAN ToU SuutavTos & GAAHAcV elval TOAU
pey o, S1& ToUTO, £is TNV ’AcTpovouiav, yivetea xpfiois HIds peya-
Ans wov&dos MAKOUS, # émoia dvoudleTan £t0g QWTOS.

“Etog potdg elvar 1o pijkog, 0 Groioy draviel 16 @dg, £av KivijTal
cuveydg, pé THY YVOOTIY tay ot Tov TOV 300.000 yhp. Katd devtepld-
Aemrov, ini Ev €104,

"E&v eUpeopey ToV &pifudy Tév SeuTepordTIT@Y, T& OTrola TEPIE-
yovTal el§ v #tog kal TOV TOMGTTACTIATWEY UE THY TOYUTNTA ToU

1. A. Einstein ( 1879 - 1955 ), lepuavoeBpaios, PUOIKSS, GOTPOVOLOS kal Ko-
auohdyos, elonynThs TS TEPLPTIHOV Bewpias TS TYETIKOTT|TOS, BecopOUMEVOS @S
pla &md TS peyaAuTEPQOS poppds ToU alddvos Has.

2. ‘O &piouds olTog Btv TrpéTel v& ouoyeTioBij pe Tov Spioudy THs Utepapal-
pas els Thy MewpeTpiav.
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PwTSS, TOTE elpiokouey, 811 T ETos pwTos iooUTan ué 9,465 % 1012 km.
7, &l T oTpoyyUhov, TpOs 9,5 TploekaTopuYpIa XA,

"B’ £€fis T £ros puwTods B oupPoAileTon S TV SpXIKGV: €.Q.

B. Mopd v peydiny loxv T&v onuepvasy TnAeokoTiwy, Stv
elvan Suvatdy v (Scousy HEXPL T&V bpicov ToU ZUuTravTos.

A& ToU peyouTépou TNAeokoTriov, Té Smofov ebpiokeTon els O
&oTepookomeiov ToU Palomar (MoAoudp), Siakpivovtan vTikefueva
kal mépav Tfis dmooTdosws TEHY SUo SioekaToppupiny £.9. Al Téy
MEYdAwv 8¢ padioT NAsockomiwy, eval Suvatov va elody-
owpev £ls TOV y&pov ToU ZUumavTos, TEPITIOV, PéXPL TEV £€ Bioek.
£.¢. Kai Spews! To SUumrav elvaa TOooV TOAY péya, GoTe B TTPETTEL vk
KaTaokevaofouy TroAy HEYOAUTEp TnAeokdTIa, 51 v KaTopfwb
V& «i8wusvy alTd eig SAnv Tou THv EToow.

Ymohoyiletau, 811 N &xTis Ths UTrepoaipas ToU ZUptravTos elven
TS Tafews TV Séka BioekaToppuplwy €. A kai HeyaAuTépa.

II. OT TAAAZIAL

4. TadaEial. o' Moparnpolvtes is T B&On Tol ZUumavros,
S1& T&v TnAeokoTricov, PAeTropey, &T1 ka®® SAny ™V ékTaoiv Tou kel
TPOs T&oav SieBuvay elplokovtal kateoTapuéva AKOTAPETPT T
&uTikelueva, PAVOUEVIKES pikpd, TA dTrolx Suoi&louv i VEPEAOEIBETS
UtroAelkous KNAiSas.

"ANNoTE, STav Sév 7o SuvaTov va HeTPNBoUV ai &mrooTéoes Twv
kol v& ExTiunfolv T& TRAYHATIKE Twv peyédn, of &oTpoVOUol Gwd-
HooQV T& &VTiksipeve aUTd, &5 ék Tiis Syecos Twov, v e PeAos1deis
Zrjpepov yvepilopey, 811 EkooTov & aUT®VY fvan kad Evag Y aAa-
Sias.

B’. "OvopdZopev yahadiog T& TeAwplx els péyedos OUYKPOTTHaTY
€€ doTépoov, dAAK kai 2k Sraxirou UAns ai Evepyeios, &k Té&y dmrolcov
OUYKPOTNUETWY, KoTd KUpiov ASyov, &oTedsiTan TO SUpTraw.

7. Atsmc-rcbﬁn, 6T1 els TO Z0uTrav, kTds TGV yoAa§iédy, evpi-
OKETAL BlaokopTiouévn kol &paioTéTn UAn, €€ deplawv kad Kkbvews,
OUXV& TOAU dpatoTépa Tou «KEVOU», TO &rolov EMITUYX&vopey Te-
XVikés. ‘H UAn ol SUvaren v Becopn6f), émi TANPOL, &v yével, Tov
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Eik. 2. KaTavopd Tév vepehoaddv (yohafidov)
gls THV oupdviov ooaipav.

x6pov ToU ZUpmavTos. "Ereidn) 5t kaToAauPdvel SAov TO pecoycha-
Elaxov BidoTnua, fiTol TO BIGoTNU ueTafU TGV yohagidv, Sid ToUTo
kod xoAeiTanl pecoyarallokn UATN.

5. MA#Bog T&V yahaEiv. a’. Atv eva BuvaTdy V& KaTapE-
TpnBolv pt dxpiPeiav Shot of yahadic ToU ZUpTravTos kal TouTo B16TL,
s EAéxOn (§3P), vE T& TnAeokomia elodUopev els TOV YXDpov HEXPIS
Evds dpiopévou Pabous, TO dTroiov &uTirpocwTreVel, TO TifaviTepoy,
pdvov TO fulov Tiis GKTIVos TOU ZUMUTTaVTOS.

*Extds TouTou, 8oov pakpdTepov &d fuds eUpiokovTtar of yoha-
Elon, TOoOV Kad BrokpivovTan PET peychuTépas Buokohias, 5 Guu-
SpdTaTa &vTikeipeva. “EE &dAAou f pecoyora€iokhy UAn, f) émola eb-
piokeTan els TOV X&pov, &TOPpopd TO QL3S T&Y yohabidy, kabos
ToUTo Siarpéxer TO didoTnua, Six va ¢ldon péxpr Ths Yfis xal o €€
aUTHS THS KTOPPOProEws TOU QuTSS, Bev Sraxpivopev kaBdAou ToUs
AoV pakpuvous yoAagias.

p. TMapd TaTa elvar Buvatdy va Umohoylowpey TO TAfBos
T8V yohaigv. Eis TOV UTroAoytopdy Suws aUTov eplopifopeda uo-
vovels Ty T&§1v ToU mANBous.

OUTeos euptdn, 811 of yahagion mpémer v GuepycovTal glg THV
T&E1v THV Tplcchx-rouuupioov. ‘Otav dvagepwpeba
gls TOAU peydAa peyedn, dmras elvat v yével SAX T& OXETIKX TTPOS TO
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Eik. 3. ‘O omepoeidns yohatios N.G.C. 5194 eis Tov
&aTepiopov TGOV OnpeuTikdy Kuviw.

2upmav, ToTe 1) T&EIs TGV dp1Buddv elven &pkeTr) 81 TOV Kabopioudv
QUTGV TGV peyedidy, TepiTTedel 8¢ f) peycuTépa drpiPera.

6. Moppai v yahaEidv. Oi yoha€icn mapousidlowy, &v
Yével, oxfipara kavovikg. ‘O Hubble! ( Xé&umh ) ToUs éra€wéuncey
s EEfs:

o’ Zuvnfuws Exouv oxfiua opaipikdy f| EAAenposidis (woei1des),
S1& TouTo 8t kal @aivovTan, s Siokor kukAikol 7 EAAerrTiROl, TGV
omoicov fi AautpdTns éAarTolTon &k ToU KévTpou Tpds T XEIAT T&V
Siokwv. To kevTpikdy pépos oUT&dv, TO Kad AautrpdTepov, kaAsiTan
Tupflv ToU yoagiou. 'Ev yével, ToUs yoAafias altovus ToUs dvoud-
Copev #Ahewmtikodg kol ToUs oupPoAifopey Mg TO ypaupa E. To mAf-
Bos v dvTimpoocomelel T& 179, ToU ouvdrou TGV yohaEidv.

P’ Ol mepioodTepor dpcos yohagion apovsiddouv Sy o e 1-
poe1df. "Exouv Bniadm olror fva Trupfive, & &mroios SuvaTov va

1. E. Hubble ( 1839 -1953), Si&onuos "Auepikavos doTpovduos ik TV Ku-
prwTépv EpEUVNTRY ToU ZUuTravTos, 80Tl BlETUTTwaE KoT &vTIS100TOAN Y TTPOS

TOV vopov Ths EAfews, TOV vouov THs TTaykoopiov drraoews, els TV dmoiov Umra-
kovouv of yoha§ial,
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elvan EAAEITTTIKOU OYTUCTOS, SuvaTdy Sums Kal va Spot&ln ue gmIUT-
kn p&PBov. Kad eis T&s dUo Bucds TrEpITTTGROELS, o Ta &Kpa TOU pat-
RBTOU 1) PAAenyoeiBols Trupfivos, ExguovTal SUo Ppayioves, oi -
rofol ENlooovTal oTEIPOEIBES Trepl TOV TTUpTivaL. A& TOUTO TOUS Yo-
Aa€las adToUs Tous OVORGLOUEY onsipoerdeic. TO TAfBos Twv GvTi-
mpoocevel T& 80%, TOU cuvdhou T&V yoha§iéov.

E&v & Truphy TAV &V ASY® yora§idv elvat EAAEITITIKOS, TOTE TOUS
duoudlousy Kavovikodg OTrEIpOEIBElS kol ToUs cupPoAifopev ue TO
ypdupa S. Eqv O Trupnv TwV glvat pQBScm'ég, ToUs KoAOUUEV pa-
Bdwrobg OTrEIPOEIDELS kol ToUs cupPoAifopey e SB: ( B=bar= o0&~
B8os). Of kavovikol oTreipoeiBels &mrapTiGouv T& 2/3 Tou ouvdAou
16 oTelposiddv, &ved TO &Aho 1 3 elvon of paPdwTol oTrELpOEIBETS.

v'. Téhos, UTTapyouv dAlyor yahagia, ol &Troiol Trapouai&LouV
oyfina dxavéviaTov, B ToUTo 8t kal dvopdlovTar dvopahot. OUTol

e
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ouuPoAifovTal pi 1O ypdppa I
(Irregular = &vdopaios) kai &v-
TITTPOCWTTEVOUY Wovov T& 3 9/,
TOU oUVOAoU T&Y yaha€idsy

pEiTOl WS Alav Tr1-

g\
P
£

Hopeai aUTal T
HapTUpOUV Kai Tov
TPOTTOV, KaTa TOV &Troliov oUTol
éEehicoovTal,

Olrws, of yoha€ion &pyi-
Couv TNy wniv Twvy, 6 oQAIPLO.
T& CUYKpOTHUaTa, Baduiaiws 5¢
AapPavouv oxXTHx é?\)\EiTrT!Ké'.”
Shovev AemrTuvdpevov, Ews STou
&ropdAiouy Ppayiovés
Towv. Ol Bpayioves alrol, kat’
&pXas ouaplyyovtal yUpw &d
TOV yoAa§iakdy Tupfiva, kaTd-
v 8¢ SAovév dvolyouv kai &ro-
HakpUvovTal ToU Trupfivos, &Trd
TOV &mroiov, TéAoS, &TTOKSTTTOV-
Tal. To Teheutaiov oTdBiov Evdg
yaha€iou elvan 1) dvadopoios pop-
@1 Tou.

TOUS

Eik. 5. Mopoohoyikd| tawéunois Tév
yora§idv. Ey, E;, E, EAAenpoeiSels:
Sa, Sb, Sc omelposideis:

SBa, SBb, SBe omeipeeiSels papdeol.

£.’Ev ytvar ol yaha€ial, mpds Bidxpiow, pépouv EkaoTos kal fva &piBudy, &
dtrolos dxoAoubel T& Toix yp&upata N.G.C. ( Néos Mevikdg KaTtéhoyos ). OUtws:
& yohablas N.G.C. 224, elven &keivos Tov dtrolov &AAoTe dvopddaper « vepehoeid

Ths "AvBpoutBas » kal & dmoios slva

$ yvwoTdTepos TV yoAa§itv ( eikonld-

Hevos ouvnBicTata els T& oxETIK B1PAlx ), 8161 elvan oAU TANnciov pos.

"E€ &AAov, mapatielpws &md TdV Gp1fudv dvagépeton guvnfes kal 1 Hopo™
ToU yahaiou, ds T U T 0 5 aUTou, Si1& TGV ypaupdTiov E ( EAAerTikds ), S (oTrer-
posidns ), SB ( paPdwTds omeipoaidhs ), T { dvauciros ). Ty, 81& Tév veeroeidH
Tiis "AvBpouedas yp&eouev: yohafias N.G.C. 224, TUmou S.

7. Zootacig T@V yaraEidyv. “Otros amédeiav of Epeuvan TGV
TeAeuTalwov, TEd TravTds, BexaetnpiBowv, kafévas TV yaAa§iidv

owictatan ¢§ &oTépwy,
cTpikils UAns.

VEQEAWMPETwWY Kal

MEC O Q-
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o’. Of dotépeg xaf’ Evds yodatiou elven fiAior, ds 6 AAids pos.

TO mhAfifos TV doTépwy éxdoTou yahafiou Stv elven SuvaTdv
va karopeTpn7ys 81671, Adyw Tiis peydAns dmooTdosws TV yoha-
§i16v, Btv lven ouvhiBuws SuvaTov kai v& Siraxpivepey Tovs doTépas
TWY, TPO TavTds €5 Tous mupfivas Twv. Mdvov s Tous TrAncie-
oTepous yohadias katopBaovousy va Biakpivewpey Tous doTépas kol
&AW, Sx1 Tooov els ToUs Tupfivas, Soov els ToUs Ppayiovas, &trou
glvan kal &paidTepor.

Ar &\Awv Opws pebodwv PePaiolipeda, 611 TO TAfifos TRV &
oTépwv éxdoTou yoaAafiou elvan Tfs TéEecos TV SexdSwv fows Eka-
TOVT&BWY B1GEKATOUUUPICOY.

P Ta vegehopata ko évds yoraiou elven UAn vepeAddns,
OXETIKES TrUkvT|, ouvnbuws 88 oxoTewt), dkTds Edv puwTileTan &md yei-
TOVIKOUS Trpos cldThv &oTépas, OMoTe gaiveTan QooTeivn. Araxpivov-
T 88 TA VEQEAWMOTA (0§ oKoTewal knAiSes 1) kol okoTeval Tawvial,

Eik. 6. ‘O omeipoerdts yoratios N.G.C. 5457 eic Tov &oTEpIT OV
Tfis Meydhns *Apktou, &vaAuduevos pepIKGs els doTépas.
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ai omolal duaupdivouy kaTd ToTTOUS Tdoov TV Tupfiva, doov kai
Tous Ppayiovas kabzvds yoAatiou.

Y'. Tehos, f) peosoustpiksy Uhn eivar UAn SidomapTos, ¢§ &epicov
Al kol kdvews, TTOAU dpaloTépa &md THY VANV TV VEQEAWPATWY, 1
omoifa, émedn) TAnpol TOV pecoaoT prkoOv x&pov, fiTol TOV
X&pov peTall TV doTépwy kb’ Evds yahatiou, Bi& ToUTo dvoud-
CeTon Kai PECOQOTPIKY.

‘H pecoaoTpikn UAn elvon dudhoyos m™POS TNV uecoyohafia-
KMy, N 6Tola elpiokeTan els TOV Y&pov peTaly Téw yoha§idov (§4y).

8. Méyebog, mepiotpoph xai pala t@v yaraEidv. o 'E-
medh 16 oxfipa TGV yaha§idv, Eaipton TGV opapwTv, sivan &v
yevel TeTAaTUouévoy, pwédhioTa B els Tous omelpoelBels yoratiag
paiveTan TOAY Temieopévoy, 81k ToUTo of BlacTdotls TGV yaha€iédv
TrpoodiopifeTon pi dUoc TrdvToTE &p1Buols. EE alTdv, & &vag 5ider
TV BidueTpov ToU yoatiou A dxpiPéoTepov, TO pfikos ToU pey &
Aou &Eovos ToU ENAenposiSols (paxoe1Bois) oxnuaTds Tou, Evéd
6 &MAos Topéxel TO piikos ToU MikpoU &Eovos, &émoios duTi-
gTOIXEl els TO «Tréyos» ToU yohatiou.

EGpéfn, 611 /) S1&peTpos T@®V yaAafi1dv oA
Agl' TTGVTOTE Sueos elvan THs Taecos TGOV XIA&Bwv fi Kad TGV SekdSwv
XAddwv e.@. Eis ToUs moAU peyddous yohafias Suvardy v pbdvn
fi kol v& UmrepPaivn dwdpn kad Tas &kardv xiMddas .9, Suvhifuws, T
peyedn T@V peydhwv &Eovawv T@v yaha€idv kupaivovTar petafy 20
kai 60 x1Aiddwv e.9. ‘O pikpds, € &Alov, &Ewv TGV yohabiddv Treplo-
pifeTon ouvnBws els 16 SékaTov Tou ueyéfous ToU peydrou &ovos
TGV, '

Kara kavéva peyodiTepor elvan of omeipoeideis yoha€ion.

P’ ZuvriBioos, 6 wikpods &Ewv Evds yohatiou’slvan ouyypdvews kad
6 &fwv Tiis TepioTpo s Tou.

THv TepioTpopnv Té@v yoha€idy papTupsi, kot &pxRy, alTod
TOUTO TO oXfiux Twv, &v§d of omelpoeideis Ppayioves Seikviouy oo-
@dds kol TV popdv, xard THY dtmoiav wspw*rpeq;e-rm gvas yohatios.

"E€ &AAou Suws, pé THY PoriBeiav ToU gacuaTookoTiou, KATwp-
Bofn Sx1 povov v EmiPePaiwodi] 1 TepioTpogt) uepikGY yohatiGy,
GAN” €l Afov kad va peTpnB 1 TaxuTns Tfis TeEploTpoO-
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s Twv. ‘HTaxutns abrh, els T& wTepikd Spia TV Bpax16vewy,
pBaver kai évioTe UmepPadver T& 300 km/sec.

Y. "H Toxitns mepioTpogfis vds yohatiou émitpémer v ro-
AoyioBfi xai | uw&Efa Tou, fiTol TO TogdY THs UAns, 1O doiov
TEPIEYEL,

'E€ &Ahou, éTav elvar yvwoTal kol af SicoTdoes ko N pado
&vds yoahagiou, eikdhws UrohoyileTan kad péon TUKVSTNS THiS UANS

: \ \ 7 m o . . .
TOV, KATQ TOV YVWOTOV TUTOV p = ~» OToV p 7| TUkvoTng, v &

Sykos kai m 7 p&la ToU yoAaiou.

EGpebn, 6T1 1) p&la oV peyddwv yorafidy SUvatal v elvan
ked 300 SioekaToputpia Popds peyaAuTépa THis Ba&gns ToU HAiov uas.
Ot mepioodTepor Sucos yohaion Exouv p&iav HIKPOTEPAY, KUNXIVO-
uevny peTagU 6 x 1010 kod 2 x 1010 fAiakdv palév. Ymapyouy 6-
Hoos kel yoaSion pé p&gav fonv Tpds &v udvov BloeKaTOpUUpIOV pO-
p&s THV p&lav Tou HAlov pas.

Ta &oydueva adrd TV petproewy THs pdlns TGV yaragidov
elven éxelva, T& dmola émiTpémouy v EKTiuNowuey Eupéows kad TO
mATBos T&Y doTépcov, Tous dmrolous Tepiéyel EkaoTos i€ auTéV, &v
UtoTedfi, 11 ) péon udla TGV doTépwv Twv elven fon mwpos TH
NAaknv p&lav. A1 Touto kal ENexOn (§ Ta), 871 1O TAfifos TGV &-
oTépwy Ek&aTou yoha€iou elvan Tiis T&Eews TGV SerdSoov s Eka-
TovTAadwv SioekaTopupupicoy.

III. TAAAZTAKA LYZTHMATA
KAI AOMH TOY LYMIIANTOZ

9. Zvomhuarta, épddes xai ophvy YaraEidv. Of yohaEia
Sev eUpiokovtar Sieomoppévorl sis TO TUpTray, KaTd TpéTTOV Spoid-
uopov.

o’ Kat’ dpyfv, Umépyouv yahaion dvTeAds uepovwuévor, of
oTroiot Stv paivovTan v Exouv olUte Seapodv Kowfis kaTaywyfis &AA’
oUte kai &AATY Twa duoBaiav é€dpTnow.

"E€ &\ov, ai &mooTdosis, al dtrolon Tous Sraywpifouv elvar oAy
peydAa kal Téoov, oTe, &kdpn kal of yertovikol &mréyouv ToAA&
EkaTopuUpla £.9. & GAATAwY.
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01 yahagion alrol dvo-
u&lovtal ouvnBus &mAol
Kal QUTITTPOCWTTEUOUY  TO
MEYTAUTEPOV TTOCOTTOV TGV
OUVOAIKES  YVWoTdVY yo-
Aa€1dv,

p. Oi Umérormor ya-
Aagion kaTavéuovTal els T
KoAoUueva  yohaSlaka ov-
ctijpata, s &Efis: Tpdtov, B J
tva d§10A0yov TTocooToOV &- ;
vahoyel els TE kaAoUpeva Eix. 7. ZsUyos créxgoa&@v yara€i6v.
Cedyn yahalrdv. Eis kabéva
TV Ceuy&v of §lo yaha€ian eUpiokovTal, OXETIKES TTOAY TAnCiov,
els plav &méotacw, f émola kupaiveTtan &mrod 5-105 Ews 2-108 e.9.

- L

-~

Katomw, éva &Aho mooooTov yohafiddv &mroTteAoUy suotiuata Tpi-
mAd, 7)TOl CUGTANOTS &K Tp1&®V yaAab1dv, eupiokopévwv els dTooTd-
oels &1’ AAANAwY, dvoAdyous Tpds Ekelvas TV peAddV TV Cevy&v
yoAa§1édv, kabds gmions ki dAAa morhamhé.

Y. "ExTOs Sucws TV oyeTIkGS SAIYOMEAGY alTdv CUCTNUATWY,
Utrapyowy kal &AAa, ToAupeéoTepa, &TO Stk s eikool yoAatias,
T otola dvopdlopey Opadag yahatidy, droun 8¢ kai &AAx TTOAU
TMEPICTOTEPOV TIOAVPEAT], ué ExaTovtddas yohaidy EkaoTov, T& O-
Tota dvopdfovTal opfivn yalalidv.

'O katwTépw Tival Tepitxel Tas Scodeka YVWOTAS TANGLEGTEPAS
Kai kuplwTépas Suddas kol ounvn yohafiGy, dvaypagopévas Ko
TNV ceipav Tfis dmooTdoews Twv &’ Audv. Eis TV TPWOTNY CTHANY
dvapépeTan k&Be cufivos wé TO Svopa ToU &oTe plouov, 7Tol
Tfis Tepioxfis ToU oUpavou, émou eUplokeTon 1) OGS | TO oufjvos.
Eis tnv Seutépav oThAnv &iSeton 1 aivopév SidueTpos ToU TUR UG-
TOg ToU oUpavoy, To étrolov kaTeAapPdver T6 opfjvos. Aix va aiofn-
Tomoinon kavels aUTAV THY pouvopévny SidpeTpov, TPETEL V& EY)
Ut Syet, 8T 1) poavouéun SidueTpos ToU Slokou ToU HAlou pas elvad
fon mpds 09,5 kal &rpiPéoTepov Tpds 32" Té€ou. *H TPITN OTNHAN TapE-
XEl TNV &dmdoTaow ToU oumnvous elg EKATOMMUPIE E.@. Kal &g THY Te-
Aeutaiav dvapépeTan TO TAfifos TV yoAa€i6v ToU oufvous.
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