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EIZATQrH

O OYPANOZ KAI TO ZYMITAN

"Av DmoBétaue Sti Oév Dmdoye N yi xal 6t uévovue peréwoor
0To owdotnua, Tote Bd 6Aémaue va uag meoibdiiovy and mavrov ol
aotégec. Od voullaue udiwora ét Blot daéyovv 16 idto and udc,
otaomaguévor of wid ovodvia ogaioa, ol Oy elvar moayuatixy,
ardd paviaoTix.

Iavw otijy ododvia opaipa galvovrar didgoga aviixeiueva
T0U Aéyovtar 000V eouate - Tétola elval: 6 filog, 1 oedfvy, of
XOUNTES, ol AOTEQES, TA QwTevd xal oxotewd vegeiduara, 1 Ui
To¥ VIdoyel avdueoa otols AoTépec xal mov damoteleital amé déoio
xal oxovy), xal axouc 6ioxinoog 6 yahaEieg. "Axd td ovodvia od-
uata mEQLOOGTEQOL Elval of aotéoec: O OAdxAnon TV ovodvia
agaiou @aivovtar ué youvé udre 5.000 neplnov. M€ ta ueydia -
Aeoxoma umogotv vd @awroypagnboiv 5.000.000.000 dotéoec (eix.
1).

‘O lalablas pas twoloyilerar bt Eyel meploodrepove ané 100
doerarouutota aotéoes. Kai tadoyovy moldd dwosxatouuioia ya-
Aabiec ué aobud dotépwv avdloyo ué xeivov mov Exet 6 dixdc pag
yaia&ias. "Ola avtd ta odedvia oduata arotelotv 16 Toumay.

‘H "Actgovopia elvar 1) émwotiuny, ol doyoleitor ué 1 ueAéry
@OV ovodviwv cwudtov. Xwelletar oé dvo ueydlove xdddove: a)
Ty Klaowy "Aotgovouia, wot éEerdlet tic Béoeic xal tic xuwvijosic
TV ovodviwY owudtwy xal boloxet Tis ayéoeis xal ta altia mov tic
mooxadovv. 6) Ty Puvawxy) "Aoroovouia if "Aotpoguowxy, 1o aoyo-
AEITAL PE TG QUOIRA YaQUXTHOLOTIXG YvwQlouata TV 00Qaviav ow-
udrwv, énws eival 1 Aaumodtyta, 1 eouoxpaocia, 1§ daxtvoboiia, 1
¥NuLxY avotaon xAm. i :

"H Koopoygagio ¢(vai 16 givoio TV OTOElwOBY yvdoewv TiH
"Aotoovouiac. Ieoiiaubaver dniady tic Gaowxéc yvdoeis Tic
‘Aotgovoulias xal tis datvadver ywols amoodeibels xai ywols va
yonowomoel moAlotc pabyuatixois TiTove.

‘H yonowomra tig "Actoovouiog civar mollaxly. Of rapary-
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onoeig THS #vioews TV Thavytav 6dfynoav 16 Nevtwva ot ue-
yain avaxdivyn tot vopouv Tig bagitnrag, ol elvar 1§ xvoLdTEQN
6aon i otyyoovns Betixns émwotiune. "H omtixn (tnieoxomio, ut-
%#000%0L0) QvarTUyTNxe TOAD ué Ty Egevva T@V 0vEdVIWY Toud-
twv. 'H ®acuatooxonic, 1 Xeovouetoia, § Navridia xai ) Tewdat-
ola Eovv otevij oyéon wé iy "Actoovoula. Televrala udiota 3
ovuboliti e avéndnxe, dtaitepa otév Touéa T Epevvas ToU Oa-
otiuatoc wé Tots TeyvnTols 00QUEoRoVS xal Td OLaoTHUOTAO .

‘H édéia duws tis "Aatoovouiag dév umogel va xoibel novo amo
1] ovuboldr) tye oty "Ematiun xal v Teyvexn. To x€000s 10U pe-
AetnTij ¢ elval mot’ an’ GAa mvevpatixd, yuatl youvdiet mid moAi
16 avBodmvo avevua. "Evioyver T uviun xai 6Evver v xplon -
alataiver ) oxéyn xai oiver gregd oth gavraoia. ‘H Gavuaori
ta&n xal 1 Saéooyn douovio, mod magarnoeital 0Té Zdumav, 1 pe-
yalompénewd tov xal 1) amegavroolvy tov avebdlovy 1o ueletnti)
NS OF YNAOTEQEC TVEVUATIXES Opaipes xal Tov éunviovy cuvaiod-
UATA GVATEQA XAl EVYEVIXOTEQ.

‘H "Aotgovouia eival émiotiun ué peydin nixomiactixg 0vva-
un. Aot dv 1 amovdr g, Aéyel 0 xabnyntis [Miaxions, amoxali-
wrel, ué ta Bavudoid g, orov dvBowmo 16 ueyaisio 10U AoyLxov,
Wé 16 omoio meowxiotyxe avrdg and 1 Ocla [lpdvoia, TavTdyQOoV
10V 00nyel oty éxiyvwon s mpayuatixic Béoews tov 016 @haTo
TODTO HOOGUO..., OTAV AVALOYLOTODUE T GVTITQOOWIEVEL OTO Y(DOO
xal yoovo 16 avlodmwo £yd umpoatd oté Tvumav.

‘H "Aotoovouia tédog oyetiletal oteva ué 1j @iiocogia xai 1]
Metaguawxn. "Av xai 0év umogei, oav Dvown émotiun, va Odael
duean Amavinon o€ @iiooo@uxd meobijuara, HGOTG00 1 ueAéTny TOV
aotgovoux@v {ntnudtwy, 6mws yodeet 0 Russell (Pdooel) «aoxei
yevira onuavtixy émidpaon arév xaBooloud THs OTAONS TOU Oxe-
aréuevov avlpwmov, mov avretwniGel moobiiuara tijc YLiovoi-
ag, 6mws elvar ol Vroypedoels tov otis uéldovass yeviéc, 1j Géon Tov
0T0 Zvunmay xal 1 oxéon tov ué T Abvaur, mot Bpioxetal Tdve ano
16 Zvumav. oAV yagoxtnoiotind udiiota yodper 6 A. Alywitye
ot 1y "Aotoovouia magovatdlet «Tijv ovyyéveiay Tig iduxiic uac dua-
volag mpoc Tov "Ametgov Adyovs.
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Eik. 1. Mevikr) Gnoyn To0 olpavod.

KE®AAAIO A

SYMIIAN, TAAAEIEZ, AZXTEPEZ
KAI AZTPIKA ZYZTHMATA.

1. "Ogonds, oyxijpe xai éxracy Tot TVunavros.

Stpmav dvopudlovus 16 0UVOro TV DAMROY cwpdtmv, 6mov xal
&v 6olorovral avtd.

Ol dudgopeg poopéc évégyelag, dnwg 1 @ag, 1| Beguémra, 6
NAEXTOLONOS %At ouvdéovtol Ué T LAKG ohpuato #ol, Omwg wag
diddonel 1) ovyyoovy duowy, dév Dmdoyer ovoleoTry dragoed
uetalV UAng ol végyelas, duoT 1) TAn «EEavhoduevn» yivetal évée-
vela xal 1) évéoyela «hrhomoloUpeVY)y elval duvatd Vi UETATQANEL OF
0. "Etol yeviretovtag dvopdtovpe Zopraav 16 ouvomxd moeo g
VnGoyovoas Ving rai £vEQyElos.

WnionoiBrke amod To ivotirouto EknmaibeuTtikrg MoAmkrg



Té Toumav dév eivar dpoogo obte dmetoo. Eivar meme-
oaauévo. ADTO eival dloxoho va TO mopadeyTel navelc pué ™y
TOWOTY poTLd, GoTtdoo ol EQEUVES XUTd TG TEAEVTULU TEVVIC YOOVLN
6dnyotv ot dramiotwon, &1L 6 Thumwov elval TEQLOOLOWEVO.
Mowtog 6 A. Einstein ("Awotdiv) xotélnEe 016 ovuméoaopo avTod
ué ™ Bewola ™c oreTrdTNTAC.

Té md mbavéd eival modg 16 Toumoy amotehel fva oyfjua #het-
oté %ol yweic mépoara. AUTO onualvel ThS PUTOQOVUE VA POVTU-
otolpe 6 Zoumav odv wd ogaloa o, oo megva O xodvog, dloy-
nvetal ovvéyelo xal xatohauddver 6ho xal meploodTeEn Extaon 1.
avtiBeta, 6ho wol pxoaivel nal xatahoubdaver Aydteon Extaan. Zv)-
neQD OeyOUAOTE OTL #UTd TO HAKOWO TaQehBOY ORO%ANON 1) TOTO-
mra Tig UAng ®ai g évéoyelog Toh ZVUmavTog 60LordOTOV TEQLOOL-
OuEVY of Eva Wrpo y®Meo ot 6Tl uéoa otd diosraTouuvoLe €T TG
totogiac Tov dLaoTeAAOT AV, YEYOVOC OV ®al oVjueoa ouvveyile-
Tl

"Enteldn ot Gmootdoels, ol ymoitovy uetall tovg ¢ péhn 1o
FUOUTOVTOC, ELVOL TEQUOTIES, Ol Gatpovduol Emvomoay Yk ™ ué-
TONON TOUS Wid peydhn novdda, mod ™ héue Etog @otdc (e.¢.).

"Etog qotég eivar 16 didommue ot dateéyel 16 @hg of Eva
€10z, (v wveiton ovvéyswn pé T yvoony taxdmtd tov, 300.000 yu-
AMopeToo 16 devTEQOAETTTO.

Té #10oc @wtoc elval (00 pué 9,5 TOLoERATOUUVOLE YLAOUETOO.
210 £ENg 10 £10g wTog BG ovudoriletal ué T doynd: €.q.

"Av ral YoNOoLPOTOLOVVTUL ONUEQD TEAELOTTOUEVA TNAEOHROTLL Ué
ueydin toyd dév elval duvatd va dovue uéyol 16 méouta Tol Ztu-
movtog. Mé 1d peydho obyyoova tnieoxdmia, m.y. 10U GoTEQO-
oromelov Palomar (ITaioudo) 1 »al diha magduolo, dloxoivovrol
avrkelpeva o0 6ploxovial of Gmodotaoy ueyoliteon amd dena-
névte doeratoupdolo £.q. "AkAa xal ué 1d peydho gadiotnie-
0% O T L0 PWTOQOTUE VA EL00VOOVUE 0TO Y MO0 TOU TVURUVTOC TEOLO-
o6te0o. Kal mah duwg dév propéoaue va «dotue» 16 Tdumav of
6N Tov TV ExTaom.

2. ITimBog, olotaor, neyédn zai romxi) opade yahaEidy.
[Mogamnodvrag otd 6aBn tot Zvumavrog pué td ™heoromia
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Eik. 2. Katavoun tov VEQEA0Ed@V (yaraElav)
otV oUpdvia agaipa.

Ghémovue OTL Dmdpyovy didomaoTa. o OAN TV Extaon tov ral 1eog
Ohec tic drevBivoele, duétonta dvtixeipeva, mol @oivovial mdoo
oAl wxod ®ol uotdfovv ué vegpehoeldelc domoeldeQéc xnhldes.

"Ovopdlovue yahabieg td tepdotia of uéyebog ovyrpoTuOTA
amd dotéoec ®ol dudyutn AN, amd td ool amoteheital vvelwg T
Soumav. (gin 2).

Alamotadnxe 611 0td Toumay extdg o tovg yohakleg 6olone-
TaL dLuoroomouévy ®al doatdtaty VAN, mol droteieltal amo déolu
wal onovy xal mol ovyvd glval mo dooy) amd 16 texvnTod ®evo. 'H
A adT) umopel vé BewonOel 6t yeuiler, yevird, 16 3OO 100 ZUu-
TavTog ®ol Ovoudletol pecoyahagioxi Uin.

"Enetdn. dmoe elmape. dév umopodue va eiodioovue oTo YOO
To0 TOumavros ué té mikoréma téoa dmd Eva dolouévo 6abog, Oév
elval Ouvatd xal vé ustonoouvus pé Gxoilbela Ghovg tovg yuhatieg
A00 dtdeyouy o aUTO.

Extéc an’ antd, 600 mo paxoud ard pag 6piorovral ol yehodi-
£c. 1000 MO doROAo TOVE dluxQivovue oGV GUUOA avTIXE(pEVOL.
"EEdhou 1) neooyaraEiaxt) DA, mol 6oioretal 616 ¥ MO0, ATo0QoPd
16 O TOV YahaEtdv. vabdc Teéyel 0Td didotnua il va @TaoeL ot
vil. ué ovvémela va un dtaxroivovpe ®eBohou ToUC MO ATORARQUONE-
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Eix. 3. 'O oneipoedng yaratiag N.G.C. 5194 gtov
GoTEPIONS TAV ONPEUTIKOV Kuvdv.

voug yohaEiec. "H neooyaraEroxr) Uan Suwg dév dmopooqd T pudi-
oaviry Grtivobolic nal £ToL ué TG QUALOTHAECHOTLE TUQUTIOOVIE
UARQLVOTEQC GVTIXE(IEVCL.

Moggés Tav yahoudv. Ol yohaEles Taoovotdfovy, yevird, opiuate #avovixd.
‘O Hubble (Xdumi) totg taivounoe olugova pé 16 oyijua tovs (g £Eic:

a) TahaEiec ol Exouv oyfua EMAeLTTING %ai ovopdlovral ehhewtrinol. “AToTelody
16 17 % o016 ohvoho T@V yohatlov.

6) TohaBleg, mov, émedn Exovy muoiva yoow amd tév 6moio Ehiooovral OELQES 1|
boaylovee, ovoudlovial emergoewdeis. "Amotehovv 16 80 % (ein 3).

v) TahaEieg, hiyor otév égbud, mov Exovy oynpa dravévioro xal ovopdLovra
Cl.\‘(u}l.(lh()l. Al'Tf‘.‘l U.J'[OTELOI‘V '[O 'L‘I[('U.(JL”[(.‘J 3% UTU GI‘VGI\U TV “((f (1 lUl\‘

‘Onwg amédeiEav oi Egevvee, natd Tig TeEhEVTALES KUOIWE dena-
etie, xG0e yohaElag dmoteheitar 66 doTéQec, vegelduata
not pecoaotoixn DAn.

Ol aotégeg xdbe yohaEia elvar ol dmwe 6 ifhoc wog. "EEGh-
rov, s‘tstbn ol yahaSleg 6olonovial of peydhec ATOOTROELS Ao N,
dév elvar duvatd vé HUTAUETONOOVHE TOUS (GOTEQEC TOUC %ol md
TOM udhiota avtols mol Goloxoviar otdv uenva. Etovg Tohh
ROVTLVOUS pag yahaEies pmogodue vé duaxoivoupe ToUg AOTEQEC
Tovg, abTols ®uelng mov Boloxovial otole 6 ouayloveg, mov &i-
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Eik. 4. ‘O oneipoeldng yahakiag otodv doTtepiopd ThG Meyaing
"ApKTOU, HTWG AVaAUETAL HEPIKDG 0é AoTEPES.

val GoULdTEQOL, EVD OEV WTOQOULE woi Thh va dtaxoivoupe alTove,
ot Bolorovral otovg muonves. Fev wd 16 ThPog TV dotéouwy nabe
vahaEia Dmohoyiletal of dErOOES f wal Exatoviddeg dloeraTouud-
ovct. (ein. 4).

Td vegehdpote TOV YOAUSIOV elvar BAn VEQELDONG, OYETIRG
qurvn) %l ouviBog oRoTEWVY, EXTOS Gv gotileTar &nd yetovinove
dotéoeg, OmoTe uivetar gotewv. Ta VEQEMDUOTA QO.IVOVTOL ohy
onoTELVES TULViES TOU GUALOOVOLY #0Td TOTTOUS TOOO TOV TUEiva
Boo »al Toug boayloveg wabe vohaEla.

Téhoo 1) necoactoixy UAn givan DAN. Gmo afoo 1) wal ondv.
TOAD (ummnm] amod Y A TOV VEQEAMUATOV, 7o0  OHVOUAOTNHE
#1ou yiaTi ElvaL SLUOROQIIOUEVY YUQW amd Tovg dotépeg wabe yaha-
Elo #al yenilel T0 petad Tovg xWEO.

Té oyijua TOV yohaudy, Gy EEalQéoovpe ToUC GQaixods, Ei-
vau yevird mord mhati. Ztovg omelpoeldelg @uivetal ThaTiTEQO.
"Efautiag avtod ol draotdoeis #abe vahaEia mpoodlogifovTul TAV-
tote ué Ovo dolbuote. TATO gototg O #vog Olvel T OLGueTO TOU

vahaSia 1| vahiTEQM TO U0 TOU W EY drov & Eova ol EALELYO-

i 11

WneionoiBrke amoé To ivotirouto EkmaibeuTikrg MoAmkig



Eik. 5. 'O péyag om-:lpoelériq yaAagiag
OTOV AoTEPIoNS TAHG "Avdpouédag.

ELO0VS (QurOELdOVS) TyMUATOHC TOv, évid O dAl 0< TO Ui®og TOD Wui-
®QovU GEova, ol dviiotouyel 016 «mlyog» 100 yohaLia.

To wixog g dtapétoov TV yahaEldv 60£0nxe OTL dév elvan
otabegd - mavrote Sumg toroyileta TV TAEN TOV AEdwV 1 nal
denddwv hiddwv e.¢. Zvviboc T6 uixog Tov peydhov dEova e
yoha€la wvpaivetar dmd 20 05 60 yhiGdeg £.¢., Evid TOU ULHOOV
GEova mepLopiletal otd dénato TOU ueyebovg tol ueydirov dEovd
tov. Katd xavéva peyaritegor yohaties eivar oi OTELQOELOELC

[Todtoc 6 W. Baade (Mndavte) dwaniotwoe me avapeoa otic
OuadES TOV yYahatLdv 1 VTAYEL Pt OUEdL TOMD evolagéoovoa. Elval
1 Aeyouev) tomu] opada yohoEudv, 1ol dmoteheiton dmd 23 YOAo-
Elec. Méoa o avtq Tiv TOTUXY OUAdA YahaELDY oUYRATUAE gyeTaL xol
0 drOg pag yahakiag, mov évac dnd TOUg GoTEQES TOL Elvat O fjhtoc
uag. ‘Emouévoe puéoo o adtév 16 YaraEio 6oioxetal i yi xal xuvei-
TaL y0ow amd 1OV fhto. "Alhog mohl yvwotdc vohaElag elvar tig
"Avdoouédac. (gin. ).
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 AouNoELS

1. "Av ) dtiva Tot ZOpaavtog eivar ofpepa ton pé 1010 e wal &v dmobécoupE
b peybhove, avdhoyo pé 10 $odvo, GTd Ty @y TS Prdotemg Tov ZUPTAVTOC
uéyon ofjueoa, rai dxoua 6Tt i iria Tob Tdpmavrog ofiueQa givar 1010 Fn, va Gosite
xdom frav f dxtiva 100 Tupmavtog o) molv a6 9.10° ¥wn, 6) moiv amo 8.107 Em. v)
qoly dd 7.10° ¥ nal 8) wolv and 10 Em.

2. Né 60e0el moan 0d elval 1) dxtiva Tod Thumavrog petd 107 Em, &y ovveyiCel
v abEavel avahoya pé 6 10vo.

3. "Av deytovue ohv povdda To onuegvd Gyxo ot yhoovy 100 Zhumaviog, va
Goeite mdoog BA elvar 6 Gyrog Tov et 10° . ©6 dmobéoete dTL 16 Eoumay elval
opaiowd xal 61 1 dwtiva Tov abEQvel avdhoya pé To ¥00vo.

4, NG Engodoste T dxtiva tov Topmavtog 101 £.¢. of FUAOpETOM.

5. “Yrohoyiote TOV GIBPG TOV GOTEQWY Tic Tomudlc opddag Yahaldv, &v Oe-
yrovpe bt wabe yahaglag Exel 50 SuoEraTORUTOL AOTEQES, EXTOC GO 16 dund pag rol
T "Avdpoptdag, mov Exovv 100 diograToppvoL.

3. Tootaon, dlactdoels, dour »ai TEQLOTQOH TOV vahaEio.

Katd tig doéhnveg voyteg, dtav B0I0XOUAOTE NOKELA GO @
pOTA THS TOMC, ORETOVUE rabaod, HTL O 0VOUVOS draoyiletan amod
WG GRavOvVIoTY), QOTEWVY %ol vegehddn Lhvn, mov ol doyaiot “Elkn-
vec v dvonacav FahaEia amd ™ YOAARTOYQOUY OYN TNE.

Elval yoooxmoliotxd, 611 To0Tog & Anudroutog (egur. 460-370 a.X.) ywoic
Boyava, meoodioptoe 6t O yuhaElag Groteheitar Ao dotéoeg, dmwg elye nabopioel
wai 1) obotaon The Thng améd dropa. Eine: «6 yohoiog éoti mohddv xoi pingdv %ai
ouver@v GoTEQuV, CURPOTILOPREVOV ahinhorg, ouvavyaopos did Ty AORVOOLY> AUTO
onhadi] moh héyer nal ) adyyeovn * Agtoovouia Y T o00Taon Tov Fahagia.

‘0 yaha&iag gaivetal amod ™ vi o6y wid Lhvn oTOV 0DEOVO, YLO-
il wal ) yi). @ 6mov TOV TUQUTIQOVLE, Golonetan péoa otd yaho-
o Katéyel dnhadh 1 yi) tétola Béon uéow o adToV, Hote Va OV
GLEmovUE OGv QoTEWT LAV, 700 TV dvopdlovpe vohoguoxn Covy.

Sopbaiver £d@m raTL AvAloYO, ué weivo mov yiveral, dtav bot-
oxOPaoTE péoa 0Td dAoOS. Téte, TG HOVILVG Of Pag OEVIQU, WAS
meolbdhhovy dmod Oha Td nEEN nal gaivovral Egxmolotd o rnabEva.
Té dévioa duweg, ol bolorovral HorOLd: nog, OEV progotue vé T
Eeymptoovue. Td GAETOUUE vé oymuatifovy yoow pog Eva AuoQgo
aivoho. Hov ouyxéovtal ol xoguol, Td whadid ol Té guihdRaTd
tovg, dmotehovy Onhad) Eva anaB6oLoTo oOVOhO.
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Katda tov 160 tedmo, dlot ol dotéges, Mol @aivoviul oxoomi-
ouévol otdv ovpavo, eival ol xoviwvol uag dotéoec Tob yuhatio xal
GVTLOTOLXOTY pé T ROVTWVA nag déviga tob ddoove. "EEdALov ¥ -
TEW yohaxtoyowun Ldvn elvan ¢ uoxevd of uic TAqOn dotéomv
®al GVTIOTOLLODY 0T HaxoIvd dévipa tov ddoove. Eival td mivbn
TOV GOTEQWV, OV €ival TO0O TVXVE, Ghhd xal TO00 waxoLd dxd udc.
hote v Grhémovue poVo TV GoTEELdEQRY] Tove dvtavyela. “O yaha-
Elag Oév elvan wd ogaioa, mol 016 %évieo g bolonetal T vi). hote
bhog & ovoavog va Exel ™ yahaxtdxowun dym. "Exel oyfjua @oxod
®al uanoud amd 16 xévreo tou Goloxetal ¥ vil. TV avtd nal 6ié-
movpe Ao T YR O %00 oOua Tov gurosdovc yarakia v moo-
Bdlhetal oTOV 0V0VA, 0AV WLl xurhixy poTelv) Chvn.

Amd Emueknuéveg Egevveg, mol Goyloe Tolv draxdoia YoovLd O
W. Herschel (OviA. "Egogh) zal ovveyiomuay g ofjueon amd moh-
hovg Emigavelg dotpovopovg, drodenvietal 6Tl 6 yahaElag pag ei-
vau Eva TeEMHELO ovyreOTHUA G0 G oTéQEC, VEQEAM LA T A %l
HeovoaotoLx AN, 6mwe elvar 6hot of dhhot yahaEiec, wal d1l
dviineL otolg omeLpoeLdelc yahusiec.

Ymohoyietar 6t ) didperooc Tol vahlafia siva
100.000 €., &vad) 16 mdyog Tov elvar povo 10.000 e.q.

‘Oglopéveg meQLOYES TOU ODOOVOD Exméumouy Eviova oadLOG-
vird rOpota. Ol anyéc atdtéc dvoudloviar oadiaotépec 1) pa-
drommyéc. 'H traoki tovg damotdveran pé té oadotTnheond-
ma. Avtol ol Gotégeg, Mol xatd xavova 8¢ gaivovral ué Ta dmTixd
mheondmia. eivar Dmorelppate «dmegvéwvs dotéomv. TTod Evrovn
QudLO@VIXY dntivobokia Eoxetan xal md Enyahafiaxotc oadi-
aotéoec. [Modxettal yid yahtEes mon Golonoviar-of xatdotaan
ExoNEewc. Ol mé évivnoolanés TeQLATOOELC EXONEEWY YUAUELDY
drotehovv Tovg Nuiraotéoeg §| #b6ALaoc. Tehevtaia aveo-
AMO@IRaY 0TO dLGoTIA QudLoTYES, MOV éxméumovy okl oUWy
QadLogmVIXY axtivoborior xal ovopdomray G ho oo < (Tahhdue-
VOL CLOTEQEC).

Z1ov mvefva To0 yahaEia, GAAG xal %atd ufxoc THv ooaytdvVmV
TOU TAQUTNOOVVTUL UEYARES CUUTVAVAOCELS GOTEQMV, oY dvoudiov-
Tan aoroued végn. Td végn adtd gaivovrar xal ué youvéd ndtt. EE-
arhov roBéva Gmd th dotowd végy dmoteieitar ovvhBos G
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Zgdipesd opivy datépay .’

aiputi ouivi Gatipay

5x. 1. Ixnuatiki napdotaocn ToU Mahagia pag.

TOMLG GUAVY GoTEQOY, EVD %ADE OUNVOS reIhabAVEL EXATOVTADES
yuhtddes f ral Oeradeg YL GdES AOTEQEC.

“Eva G avtd 10 GHT]\’ﬂ amaptiCetal amod 100¢ Lawtoongov'
doTéQeC TOD OTEAVOD, OV glval eoimov mevraxdotol. Mohovott ol
dotéoes aUTOl Qaivovtal DLUOROOTLOUEVOL OTOV 0VQEAVO, OTIV TQa-
*fuutmormu amoteholv opfjvog. £’ adto 16 opfjvog doloneTa wal M
vi| g elvon 1O «Tomrd GVOTNUAY .

Kaboolomne 7 Bfon tov fAov ol e yic uéoa otd ycmah.ta
nag %o hoa()m{s b1 améyel amd T %Evigo avTol dmdotact lon peé
30.000 e.¢. (oy. 1

15

Wr](plonmr’]ﬁr]l(é ané 1o lvetirouto ExmaideuTikrig MoMmkig



H pekétn tov miviioeov 1oV dotéowv tod yahaEla pac 6d1ynoe
ot ovpmégaopa 8t 6AdxAnos O yaratlac neolotoégetar. ‘H
TEQLOTQOWY] TOV YiveTal yiow Gmd T0 wxed &Eova Tob EAhenpoet-
dovg muotva Tov. Tid wd whijon meguoTeogt Tov Yeetdlovratr 250
meplmov Exatopuvola £,

To éninmedo, mol elvar x@Beto oT6V dEOVA TEQLOTOOWTIC TOD Y-
hoEilo xal meova amd td xévrpo tov, dnhad 16 éninedo ovpu-
HETQE(ag ToU puroedols Tuefve Tou, dvoudletal yohaElaxod émi-
nedo.

"0 fjhog nai ) yi) 6olorovrar o ohl wxey drndotaon. udic 25
£.¢., 6rd 16 yohaEiand énimedo. T Béon adni, mov dméyel 30.000
£.¢. 4o 16 yahaBloxd xEvieo, xiveital 6 fikog yiow dmd tov dEova
TEQLOTQOYNS TOU yuhaEia ué tayvmra 250 km/sec. Mé tiv tayd-
™TO aUTY oVUTaQUoUEEL ®al T yi), ué dmotéheona vé oupusTAnoh-
vouv zail ol Vo pall wd miion mepoteogy] yiow dmd TV dEova
TEQLOTROPNC TOU yahaSia of 250 Exatoundoia €.

"Ané 16 %6vo meQLoTEORTic ToD yahaEio meoéxuye BT 1| ouv-
ohwi} uaCa tov eival ton pé 2.2x10" fhoxéc ndlec.

4. "Hhoxd ovompo zoi oxéon tis yijc né 16 yohaio xai to
Tounav.

‘O fhog pac. odv dotéoac tob yahatia, dév eival uévoe. Mow
Gméd adTOV nivoivTal, of duiqoees AMOOTAOELS, EVVED, OYETLRG iE-
Yaha wol Tepimov ogaoixd, aduata, orotewvd, ot gotilovral xal
Beouaivovral 4’ avtoév ®al ot dvopdlovral ahavijres. 1) oglod,
dvdhoyo pé My dmdotaon Tovg dmd T v, of Thavijtes Eyovv Td
£8Nc ovopata: ‘Eeuis, "Agpodimy, I, "Agng, Zeig, Koovoe, Ov-
oavog, Moosedav »al MiovTov.

H yiy dméyer amd tov filo 1,5 x 10® km. ‘H dmdotaon adt)
ovoudletal ovvibws dotpovomxy povada.

"Extég and tov “Eoun, ™y "Aqoodity xal tov [Mhottwva yUow
amd Tode Ghhoug mhaviteg vivodviar Eva 1) TEOLOGOTEQM OOUUT,
HIQOTEQ TOVE, O dvoudlovial dogugdgor Tdv mhavnrav. ‘H ae-
My eival 6 povadixds dogugdooc TH Yilc. [Mom and tov fjho,
EXTOE Ad TOS ThOVITES %ol TOUZ DOOUPOVOVE TOVL, RIVODVTAL Kol
UeQurEs OexGoEc dhha ohuata, mol, émeldy Eyovy OYNILC OTEVOUU-
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%00, dmwe 7| #OuN (Harotd pokhid), OvoudlovTaL ®OPTTES.

Ol mhaviteg ué To0C DOOUPOQEOVS, Ol KOUNTES xal O fjog émo-
TeELOTV TO MO 1) ThavnTILo GUOTHRGE paC.

"H nata s yis uetondnxe ué drolbela nal 60€Bnne Ton ue 5.5 X
1021 (5.5 x 6 Exatown.) TOVOUS. AQOD yvopiCovpe dt 1 nalo tov
fikiov eivar 330.000 qoots ueyahvTeon amo T palo THS YHC, OUNTE-
oaivouue &1 1) néla tot fjktov gival Ton ué 1.815%7 tévoue (1.8 meol-
TOU OXRTAKLS EXGTOW. TOVOUL ).

"EEGAOV uETONOZE 1] OLAMETQOS THS *;ﬁwn; oyaipog nal 6oé-
Onxe 6L @raver otd 12.750 km. "H dudeToog TOL fAtov Bolorouvue
dte eivar 109 gopéc neyahiteon nal 6 Gyrog Tov 1.300.000 qooég
ueyahiTeQoS Gmd TOV dyro TS Y. “Onwe 6rhémovue, Syt povo 1 yi,
MG xal O fjklog slval ohuata Taea OO ixod of olyrolon pé 10
1€0G0TI0 NEYEDOE THE LAUETOOL TOT yohaEia, mov eivar 100.000 ..

"H ¥ nag elval 1000 wxen, GoTe, av ovyroivoupe THY axtiva <
ué ™y axtiva tov yohaEia, 0G dovue 6t elvar donuav, yuarl s}
AOYOC TOV HeYED@Y TOVE ElvaL ToYHATIAG RAAOUN GUEMTEO.

ARG TOTE elval @aved, TS 6 TAAVATNS pag, TO00 o1 00O
i e Tov, doo ral otic SLuaTAoELS TOV, dév gival duvatd VA ovy-
#ollel ué O TepdoTio peyebog Tov Soumavtog, Ggod 6 yohaElag nog
OUYREVTOMVEL [OWE TO TOLOERATOMMVOLOOTO TG DAng TOU ZOUTAVTOC
wal & hoyog THe dxtivac Te yig, 6.378 km. wé TV dutiva tod Zop-
Tavrog, 10 dioexatoppdoua e.¢., Telver OouVEYELQ OTO UNOEY.

5. "Ovopaocia, hapmeémra zai nhijbog aoTEQOV*

ovoavoyQupia.

[agatnemvtag ToUg GOTEQES dlamotdvovne 8T 1) XoTavOouT
TovC OOV ovEavO dEV Elval OUOLONOOEN wal ovyva oymuatiCovy pe-
ol E0OLGHQLTO. oLUTAEYHATE, TOU WE ™ Gonbela g paviaoiag
Golorovue OTL EYOUY TH UOOYN) dapbomV AvTIEEVOY, COWV 1) nal
avbodhmmv. “Amd ™ B’ pihiemotda m.X. Té g0dLGNOLTE OVTA oUW~
TREYUATE TOV AOTEQOY OVOUAOTNAAY dotegwopol. Xf nabéva amo
abtd of doyaiot “Erknves Edwoay xal Eva idraiteoo dvoua, ol TO
aioav amd T puboroyic. "Etol ddoyovy ol doteolopoi: Tov "Hoa-
whtovg, Tov “Qoimvog, Tov Iegotwe, TS *Avdoonédac, tijs Meya-

3

i “Apxrtov, Tijs Mxgac "Aoxtov w8 AoyéTeoM #xTOS Gmb TOVG
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zal alhol 40, Gote ONUEOU V& Elvay Yvwotol 88 doteguonoi.

"Ano Tovc 88 avtovs Goteguopovc of 6, oMhady 1) Meydain “Aop-
xt0g, 1) Mixgd "Agxroc, 1 Kaoowomy, o Kngetg, 6 Apdaxav xai 7
Kaunhondagdaiic siva ooarol and v "ErLdda. OM T viyto nal
bhec Tic Enoyéc Ton £1ovs, 016 H6oEL0 WEQOSC TOU 0VoavVOT), YU anto
®ol ovoudovral GEpaveig aotegionoi. “ATH T0l¢ Umohowmovs 82,
uovo oi 63 gaivovrar émd v ‘ElMdda, xatd OLagooes Emoyéc Tob
Etovg xal hoec ™mMe viytag, xal ovoudLovral angrgaveic GoTeQL-
opoi. Oi vadlotol 19 Gotegiopol O¢ gaivovral moté arnd ™y Ei-
rada wal dvoudCovra Ggaveig aoTEQIO RO,

"Ano totc GoTé0Es udvo of 30 hapmoodtegol Exouv iOwaitepo dvo-
Ha, ouvnBwg Erinvirs, bnwg & "Aoxtoi 00¢g (6 6ONYOS THC "Ao-
“TOV), T GoabId !, e 6 *A htd . 0 (metduevos detdc).

Fevind Spumc, téo0 of 30 Gotégec ol Exouy dLaitego dvoua,
600 %ol 6hot of drhol, wow Qaivovtar ué youvéd UATL OTOV néBe
AOTEQLONO, rabopilovtal o Sha ¢ E0vn ué éva yoauua Tov ELinvi-
®OU GhgpdbnTov & rabévas. To yoduua o £yt ouviBwe & AoumooTe-
005 GoTéQUC TOD aoTeQLoNoD, 16 6 & auéomg AyodTego AAUTEAOC #Th.
‘Eto1 6 Bévyacg, 6 hapmodtegog Gotépuc otod 60o¢e10 Huogaiow
TOU 0VEAVOD, oV BoioneTal 0TOY (OTEQLOUG THc Avoag, Méyetan nal
a Lyr (o tic Avoacg).

"Edv o¢ gva GOTEQLOUS T GUvoho THV AoTéQWV TOL Eiva TEQLO-
00TEQO Gd 24, petd 1h yoduuata ton ELAnvixon ahpddnrov, yonor-
HOTOLOUVTAL Td Yodpuuata 100 Aativixod arpabnTov. Tid dAovg Tovc
béhouToug aotéoec, mow ovvibog elval doaroi ué mheondmio, dvri
Yié Svopa yonowpomoeital & aoBude ué Tov dmoio EyeL ROTUYQUPET
0 Gotéoug ototc ueydiovg xatardyove Tiv Gotéomy.

Etxola damotdvovue howtdy St ol dotégec dév TAQOVGL-

48 ouvolixd AoTEQLONOVE, OV rabooloay ol "Erlnvec, TEOOTEOMHay

Ol doyaiol "EAAnvec GoTOVONOL, Rl ®uoiwg 6 “Inmagyoc wai 6

[Troheuaios, TaEwvounoay tovc AOTEQEC, AvAhoya wE ™) hapmodtnTd

1. Oi "Agabec avértuEav mohn ™v "Aatpovopia, ®plme and tév 8o £wg 16 100 ai-
ova w.X,
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tovc, of peyédn. ‘Exouévog 10 «uéyeboor £vog aotéoa dév Exgodlel
tic moaypaTInéS TOV dlaoTAoELS, AhAG wévo T AUTEOTA TOL Of
oyéon wé T AaumedmTe TOV dhhmv AOTEQWYV.

“Ohot ol doatol ué yuuvo uatt AoTéQeg taSvouOnxay af €L pe-
vE0n. T16 momTo wEveHog raTUTAYTNRAY ol haumodTeQoL, 0TO dED-
1€00 0f AyOTEQO hapmool »Th., (ote 0To ExTo va dvtiotoryoiy attol
o ué duorohia draxpivovial.

[Momtoz 6 Mepuavdg dotgovouog J. Herschel ("Eooeh) Umédeike.
16 1830, ué yevird thmo, 6Tl of GoTéQeg TOU: o neyéBovg givan 100
002 AaUTQOTEQOL GO TOVS (OTEQES TO o1’ peyebouc.

Mé uobnuoatinés TodEeic 6oébnue i 6 dotéoag Evoc ueyeBoug
gival 2,512 qooéc haumpdtegog amod Exelvoug OV GVIROLY OTO GUE-
owc Emduevo dxéoato uéyebos.

M¢é téd heondmia HrETOVNE GOTEQES TOAD A6 auvdpole amod
adtove ol Ghémovue ué yuuvo udtt. Mmogovue anouna W avTd,
GvEhovo UE TH OLAUETOO TOU AVTIREUEVIZOT QUAOV 1] TOU ®ATOTTQOV
Tove, vé guroyoapiCovue aotégeg Tot dvirovy uéxol wal otd 240
uéyedoc.

Emetd] ol gotoyouqunéc mhanes elval Tokl o evaiofntes Ao
16 udTL pag, xatoebdvouy va goToyouglioovy ué xabe TNAECHROTTLO
dotépes auvdedTeQous ®aTd 3 Ewg 4 ueyEom.

Duowd eival 1) petdbaon amd uéyebog of uévebog va un yivetal
amotouct. YmAoyeL mAvTo Wi rALLArmOT) oty howurtpdmra. Mé
ROTARANAG (POTOUETOC UTOQOUUE V(L UETONOOUUE ué Grolbela ™
hapmodTnTe. ®abevog aotéoa nal vé v zabogicovue L povo of
aréoato uéyeBog, GrAG nol of dEnata avtov. "Etov 6 dotéoac
Acurnadiag (o TOD GOTEQLOROD TOT Tavpov) Exer pnéyedog 1.1,
tvib 6 TTohvdevxne (8 OV Awdvuwy) Exer uéyebog 1.2 ®al O
Booihioroc (a tob Afovrog) 1.3.

"Etol dtamothbnre 61l amd tovg 20 AaumeoTEQovg dotéoeg o
ueyéBouvg, of 12 Exouvv haumoodmta ol peyahiteon 4o aivT) Tot
yaoaxmoilel ™y dudda tovg. I't adtd oT|V Groldn rhnora TOv
weyeDMOV LONOLUOTOLOVNE, OaV ueyahiTego Gmd 1o o uéyebog, 0
undevino uéyebog. ‘O Béyagmy. (6 « Tig Aboag) ExeL péyebog
0.1 »ai 7 ALE (« Tov "Hvioygov) 0.1 I

TG Gotéoes. O Elvel AAUTEOTEQOL i and o undeviro uéyebog yONOUOTOL-
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OUVTOL GOV TLH G ueyEth. "Etot 6 A 0xTo U0 (a 100 Bobrov) ¢ ExEL pévebog
0.1 %al 6 Zeipio ¢ (o Tot Meydhov Kuvoc ). O haumedtepoc dmd Hi OVC TOVS AoTE-
0€z &yl uéyeBoc —1.4.

"Ané tovg Thavijteg T Heyahtteon haumodmra Tagovoalen 1) "Agoodit (Atdye-
QVOC). prdvel otd —4.4 uéyefoc.

H mavoéinvoz #yel péyeBog —12,6 xai 6 fitog —26.8

Elvau yeviay 1 évidaoon étu of Gotépec Ton Gksnovus wé yopvad
HOTL glvar dmepol xal HTL dév HTTOQOVUE VA ToVS petofoouvpe. “H
EVTIOTOON duws avth eival E0Quiuévn. yiati Srot of aoTéoeg mov
paivovtat ué youvo udtt elveon nepimov 5.000. *And 16 To Suwg ug-
Yebog nal petd 16 ahibog Tav GOTEQWY aDdEdvel OUVEYELQL.

Ol dotépec mon urrngoupf Va agatofoovue
HELOL TO 60 uéyedoc eivar 5000 Teolmon

» » 120 » » 2,108 »
» » 210 » » EIUQ e

.................... O peydho,

Méyor ofjueoa Exel HATAYQUPEL OF RaTUAOYOUS UEYdhO T Bog
Gaotéouv nol ovveyiletal 7 ratayoagn véwv. Mé Gonbela TV
®aToAOYWV adTOV ouvtdocovrol #GoTec nal dthavrec Tow ovpavol
UE weydin dxoibeio.

Ol mé damhol ydotec TeQUEYoVY Tic Béoceic mov boloxovtal of
AoUmTOOTEQOL GOTEQEC TMV AoTEQLOWGY rabie nal td yopantoloTing
Yoduuate ué té dmoia ovoudovrar of aotépec altol (6h. yao. 1 nal
2 016 T€hog T 6i6Aiov).

Oﬁgavoygatpiu. ‘H évedoeon nal avayvoolon tiv GoteoLondv wal Tiv doTé-
omy (wouag.ftal ovgavoygutpla.

Fid va avayvwpicouue tovc A0TEQES OTAV 0DoMVE, matovoupe oav dgyr) avaryvo-
oloeng 16V GoTeQLONOS THC Meyding "Aoutov. AUTOE dmoteheital G TOAOVE doTé-
O, GAAG of wvoLdTeQoL Eivan uoévo 7- oi . 6, v, &, . € =ai v (oy. 2). Of «. 6. Y nol &
oynuatiCouy 16 o p o Tiig "Agntov. of e §ual mv 0o d me. Of dotéoeg Tic
Mevydalne "Aoxtov avixovy o016 20 uevebog, Ex16g Gmd tov S, mon avizel otod
40.  "Av Evdoovue HéE o yoauu TOVg GoTéQEc 6 — s Meyddne "Aoxtov nai
TV TooExTEVOLUE RUTd TG TEVTOUTA GoLd e, ovvavtotue Eva dotéoa 2ov ueyéBove,
0¥ dvopdLetal Mokwés, viati 6oloxetar moin HOVIQ 010 66010 Moho Tob ovoavor,
016 onelo dnhad Exeivo.tob & GEovac tijg yijc. v rooertabel, b 16 Gdoeo TGho
e ovvavtd wal duamepvi tov onouve,

‘O wohnds dotépuc yonowetder otéy TQOTUVATOALONS raTd T viyra. Bhémovrdz
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METAAH 4p

pe -3 4

il

e

I 2

Tov Eyovue fumedg nag 16 Bopd, Tiow pac 16 voTo, dESIA TV @varoh) %al Goloteod
T ddon.

‘0 mohinoe Gotépag elval Evag Gmd Tovg E@Ta dotéoes Te Muxeds " Agrtov nal
wihtote O o Of dotépec attol oynuatilouvv oyfue Suoto pé 6 oyfua THe Meyding
*Agxtou, (kG wxodTEo nal avrifieto of oyéon p adti. Ol dotéoec tiig Mingdg
*Agrtou eival dpudgol, Extog and 1OV Tohnd xai Tove 6 wal y mov elval 20 peyé-
fBove.

MetoE0 THg Meyding »al g Mixods "Agxtou Drdoyel wid oslpd dotéowy of
TEOLAOPEVY YO, TOD %aTahiyEL Of TETQUTAEVQO. Eivai 6 doteolopds 1ot Agarov-
toc. “Av mpoextelvovpEe dnopa TEOLO0OTEQO T Youupw b-a g Meydhing "Apntou,
7ot 6O yel otov TMohind GotéQa, CVVAVTIOTUE oV doteoond tot Kngéne. "Av ouvde-
covpe 1oV & THg Meydinsg "Agntor pé 1oV Mokixd wal mooexTelvovps T yoauur., 6ol
onovpe TOV Gotepuopd Tic Kasowmngs. Ol aotéoec Tov @, 6, v, O nal & elvan Shot
rapmool, 20v xai 3ov peyEbovs, xai oympratiCouy 16 yoduua W.

"Extog amd Tovg ££L alitolg GoTeQLopovs, o0 eivan deupaveic yud v "EALGOa, ué
o} Bofeia Tob oyjnatog 1, Goloxovpe Totg hapmootg doteotopoc tov Bodrov pé
t6v dotéoa "Agntotpe, Tob lov peyéboug, oty moofxTaon TS Youppis & — m g

1. Tév Mo®TO %aTdhoyo (AOTEOMV OUVETAEE O PEYahog “Ehdnvac dotoovouoc T Go-
yadmras “Tnmagyog. meothdubove 1022 Gotéoee Gd ToVE AapmOTEQOVE TOT 0DOU-
vou.
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ov0as TS Meyding "Aoxtov: T Adga ufé 16 AapmooTEQo (oTéQR 0TO BAG0ELO Tui-
ogaiow, 16 Béya, xal 1ov Kdxve, mov 6 dotéoac Tov « eivar tob lov ueyébove, #al
Tovg o avtovg doteolaponc Tove Bolorovue TOOC 1O uégoc tov Kngéwe xai tov
Aoaroviog: tov Megeée »al v "Avdooutda, AUUTOOTE GOTEQLONOUE, TEQU GTd THV
Kaoowémn- téhoc 1év "Hvioygo pé 16 haumpod tov dotéQu a. Ty Alye, Téon 4md Ty
Kaunrododakn. Mé duoto todmo nai ué ) Gonbele TV FuOTHY pTogobUE Vi
Bpotpe rul va dvayvogioovis Ghovs Tovg Gotepopons ot ivol opatol arwd Tiv
"ERLada.
6. "Amootdoeig #al IVIOELS TOV AOTEQWV.
"Actgovouuny novada.
[Matpvoupe Eva onueio T Evoc 160U oY Emupdvera THe yic (o) .
3) nal dvoudlovue I' xai H td %évroa e yineg xal g qhiaxig
ogaipug avriotorya. "H Béom tov fjhiov H. of oyéon ué tov tomo T.
oplomxe advw otov opllovra, yati tote 16 Toiyovo I'TH eivi
opboyvio. "Ovopdlouvue

T -~
. H  oouldvria mapdallatn tod
- - fhov 1) yovia THT = o
ue v omola Qoivetol i)
axtiva ™g yhg, I'T = o,
amd 1o %évroo TOU fjhiov
2Y. 3.

H.
"Av ovopdoovpe a Ty ardotaon HI tot fijkov axd ™) i, tote
o 16 6eBoydvio Telywvo I'TH Exovus g=unuw.
0
o=

(1)
num

‘Emopévorg, &v yvoelCovpe ™v 601L6vTia maodhhaln o 100 fjil-
OV, WTOQOUWE VG 6Q0TUE THY GmdoTaon TOU o &xd T Vi, dOTL 1
artive @ T YNNG ogaioag sival yvomoT.

"Yotega ano émpehnuéves uetofoeic ué didgpooous TOOTOVE HE-
Bre 611 ) o eivar Ton pé 87.8. "Enedy duwe 1 yovia anT] eival
TOAD wixi. urogodue ot oyéon (1) avii nuo va xdoovus ™ vovia
W, GOxel VA UETUTOEYOUUE TG devTEQOLenTA TOD TOEOL 0f dntivia.

"Etou ) (1) tehnd yiverou:

206.265
0 =————p 1| a= 2343920 (
8.8

o
~—
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"Emeidn 0 1) (lonqueovi)) axtiva e yNg o eival Ton ué 6.378.388
m. amod ) oxéan (2) Erovue:

a= 149.504.312= 149.5x 10° km (3)

"Emopévmg ) u‘roo'ruon TOU fhtov amd T Vi) eival Ton ué 149.5
fraton. Yuhopetoa. Ty amdotaon avT) TV :r(uovuvm MHT HoOvad.
SLA VA UETOODUE T YELTOVIXA ot Y1 ovoavLU ohuata %ol Ty ovo-
udCove GoTgovouxy pnovada,

Moaedlhatn zei povada magoéx, 10 oynua 4 H gival O NAlog
wal T1. T2, i I f teopd tig yis  Yvow ano
tov fjho. T onueta Ti, T2 Fa.. deiyvouy tig
ddpooeg BEoelg TS YIS oV TooyLd ™ yhom
amd Tov filo, ®utd TV ETiole TEQUPOQA THE.
"Av 2 elval 1 Oéon ramolov doTéga 0Td MO,
téTe a6 T Ofon T Thg YAg O doTéQug avToL
nooBdihetat otdv oboavd oth Béon i, wal ra-
B 1) v #iveitan meoe O onueio Iz, 6 GoTéQOS
T gaivetar 6TL wveltal zal OuayQageL 0 TtOE0
3.5, "Etol, éva 1| v dwayodget Ty Etiowa xi-
vno e Yoo dmd tov fiko, 6 dotéous paive-
TaL &1L dayodpel ™y teoxLd Zi1Z2Zs. E1 ooV
ovoavo. “H tooyud avt) ovondaletar nopalha-
Ewaxn TooyLd Tov dotépa X.

A6 Tic TUQOAhaxTIRES TOOYIES TMOV (OTE-
oV, BTWZ eival gOVONTO, GTOdEXVVETAL ot
iy wiveital yOpw amd tov fiko.

‘H yovia o, 1ol oymuatiCovy ol mheveeg 2T

wai TH tov dploydviov Torydvou I'HZ, ovo-
waletar éTnow noodrhaln tov dotége X. 'H
nhevpod ZH diver v dmdoTaon Tol GoTEQ Ao
tov fjho. ‘H maedhhadn o, drng ElVaL UOLRO,
eivan TévTote TORD WY, WreoTEEN Hal Ao TO
t6E0 Tod 17, Elvan udhiota gaved dt 600 o
waroLd o T i) Goloxetal Evag GoTEQUS, TO00
wxo6TeEON B¢ eival ral 1) TaQdhhug Tov.
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"And Tiv magdhhaln Evic GoTEQU UoQoduE elnoka V& 6oODUE
THY GrooTaoy] Tov 46 T Yil, SIOTL dmd 16 doBoydvio Tolywvo MNHE
(oy. 4) Exyovue:

HI'; = I'Enuo xa

_HI
Cnuo

Iz

I'vooiCovue Spuwe, 6t ) HI eiva N ddotaon THE Yic Grd Tov
Hito xal eivar Ton ué 149.5 x 106 km. Mradn 1) «dotpovouuxn wo-
vadu» TV dmootdoswy. "Etol, dv Yvowoilovue TV mapdhhaln xd-
TOLOV GLOTEQM. UTOQODUE VO, 6ootue TV GTdoTaOY TOV Ao ™ Y.

Hogoéx dvoudtovus v amdotaon, otiv dmole Evac aotépus mapovotdlel
mapdhhaln ton ué 17, Ty améotaon adri XONOLUOTOLOTUE TOAD GUYVE odv ovida
UETENOEWE TOV dmootdoewy. ‘H Ovopuoie Tupaéx TEOXVTTEL G ™ obvrunon Tav
hEEewv: maodhhaln nal oendve (devTEQORETTO).

"Avdpeca oty Tapdrhaln wal Tic povadeg wirovg: maeofx xai #rog pwToL,

DrdoyEL 1) E8nc avriotouyla:
Tapahhuin 17 = | nagoéx = 3.26 E.Q.

» 0"1=10 » = 3260 £.p. MTA.

"Anocrdorg xai arnéivro néyeog dotégmv. ‘O dotéoac mol
TaQovotGlel T ueyakiteon yvwor maedhhasn, ton ué 07,764, xai
T uxnedteen andotaon md ™ M, elvan & heyduevoc éyyitaroc.
Eivaw duvdoéc dotéoac val aviixer 016 1o péyebog, maodhinha gi-
VAL «ouvodogy Tol haumood dotéoa o Tow Kevtatoov, mot dméye
amo ™ v 4.3 e.q. i 1,31 napoén. ' :

"H haumodmra mot raQovatatovy oi aotépes eEaotatal 66
a6 iy adotac Tove dmd ™) Y1), GhhG oxetiletan dmwodfmoTe ai
ué ™ Beouoxpaoic Tovs xal WE Tic moaypaTinés daoTdoeic Toug,
ONhady ué Tiv moayuaTin PoTEVOTTE Tovg. T'C adtd Evac GoTéQuC
WxQOS otic draotdoeis xaf Alyo gotevdc umoosi v QaiveTal hou-
7eog, dv Golonetal novtd ot 1), &vid Evag dhhog, moaypaTind -
TEWVOTEQOS %Ol PeyahiTeods Tov of Gyro va guivetal auvdoe, vuatl
Gréyel wohd amd T viy.

"Arogaciomue houTov. YI& va elvar duvar I olyxolon Towv
Gotépov petall tove, v éEetaletan Oy To Patvouevixrd uéye-
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B¢ Tovg, GhAG 1) hopmeomta mov Od glyav, v Ohot Golorovray
oty (da dmdotaon amo ™) yn ral ouyrerouEva 0f ATOoTAo 10
napoéxn. TO péyebog o0 8¢ tapovoiale TOTE nabEe dotéoas OvOud-
tetan amdhvto péyedog TOU QOTEQC.

TMoaypnatinés #VIOES TOV aotéoov. Ilolv amd TOElC alOVES
&hot mioTevay aropa, Ot ol GoTéQEg Sév wivovvtal. T adto wal ol
doyaiot "Exinveg todc dvonaoay amhavelg, yud vé Totc Eeyxwoitouy
46 ToC TEVTE YVOOTOUE TOTE TAUVTTEC. OV QaivovTay va %i-
VODVTOL GVAUESH OTOVS GITAUVELS.

[Momtog 6 Halley (Xdarhet), 16 1718, amédeige 61 ol haumeol
Gotéoeg Telplog, ~AQUTOVQOS wol Aoumadiog ®KLVODVIAL. SMueQ
yvwoiZovpe 6tL Bhot oi Gotéoes wwvoivral, doyeta v ol #vnoeLg
Toug dév elval alobnTéc of UL%QEL YQOVIXA OLAOTNOTA, Myec SenddEg
# nal Enatovrddeg €.

Agyduaote 6t O dotégas X gaivetar and ™y I (0% 5) »ai ot
i moaynatik #ivion Tov otd Yoo elvar X270 RAEATNONTNG GO
™ i) Of BAémer T TV TouynaTie) vivion, ahha ™V GvTihauda-
vetan ohy dvd wwvioetlg, tic ZA nal Z1, TOU ElvoL CVVIOTOOES TS
S5’ CARO tig 000 alTEG OUVIOTMOES rivhoetg, ™ Z1 ™y avtihanbo-
vouaote 6 TTLH G wal TV dvoudLovue idia zivyen Tov aotéou, T
SA T dlOmOTOVOUUE QAOCRATOGROTLK G wol ™v dvoudlovue
arTivir xivnon.

Mmooel 1) @xtivian wivnon va yilvetau
7tooc dto raTeEVBUVOELS: L amd o 2 008 10

=
c.

A. bv O Gotéoog dmouanQUiVETaL amd T Y,
wad wid amd 1o X meog 16 T, Gv 6 dotépag nag
minotaCet. Tig wv|oeLg aDTES OUTLOTMVOULE
ué Th Yvwot uéBodo Doppler — Fiseau, Ot-
otu, Gy O GoTEOUS Ak ahnodlet, ol VOOUUES
To0 phouatdg TOU TEOVOLALOVY uetdbeon
g 1O imdEs, tviy, &V GITOUOXQUVETAL, ol
YOOUUUES naoovotalovy  petabeon nodg 1O
£ovbeo.

Metaborixa xivnon Tov ijhov. “EEanolbdBnre, bt
& fiktog, drwg Bhot ol Gotépeg, RIVELTUL 0T Y MOQO. ‘H ni-
y1or ToU Swamotévetal (e EEfjc "Omme. Hrav ooy -
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Q0UUE NEou 0TO dAOOC, Exoupe THY EVIUT®ON 6TL Td dévdow, Tpde T droia HIVOU -
OTE. «dvoiyovve, Eva dvtibeta Exelva mov dagrvouvue miow oz, 6T ovyrhivouy
HETAED Tovz, £10L Rai of yetovixoi otéy filo GoTéQeg, pf T TéQuopa ahToD GviuEcd
TOVL. «@voiyouvs ral ouvéxeln donaxoivovtal O Evag ad oV dhho, Evar Bool ool-
OXOVTOL oY GvTiBeTy waTevBuvon gavousvind minotdCovy 6 Evac tov dhho. "Eueic

anéd ) Y, o drokovBel TOV ko, BAémovpe TOUYUUTIRG TIS ®IVIOELS aDTES TOV
aotéguv. T onueio ToD oDguvoD, mEHZT TO dmoio woTevBivetat 6 fiktoz, ovoud et
G, £vor 1o onuelo G 16 Omolo dmopakpiveETaL dvopdCeTal avramnk.

‘Aoxnosic.

6. Nd boeite 7010 elvat 10 péoo ainfoc Tov dotépmv Tol Zoumavrog, dtav 16
utoo mAijfoc T dotéowv wdBe yohati 10" dotéoes xai 16 ouvolnd mhijfoc tdv
YohoSlov 1ot Zdumavrog elvan 1012

7. Méool yuhakieg mpéner v mdoyouy o #va %000 ol Zdumavroc, mov Exel
dntiva 10° En gotoc. Od Bewproete dedoptvo bt 1) péon. drdotaon TV yahafidy
ueTall Tovg elvan 10 ® e, xai bt of yahatiee eivar OROLOUORYE HOLPUOUEVOL O UDTd
T0 ¥ ®O.

8. "Av 6ho 16 mhijfog Tav dotépmy To yahaEia elvan 2,10 tote méool AOTEQEC
TOU %QUBOVTOL AT TG OXOTEWVG VEQeADuaTe, TV aiTd *ahiTTOUY TO!/2 0TV ExTaom
ToU yohatlo. (Od dmobéoete 611 ol GoTEQES elval polpaouévol dpodpooga oTH YD~
00).

9. "Av Tiv arbotaon Tiig vijg Gl Tév fjho, mov elval ton pé 1,5 x 10® km, v
mhgovue (g povada peTooewe THV dmooTdosmy (dotgovownn povada), vé Goeite
TooES doTgOvORES HOVADES GVTLoTOLKOTV Of Fval £tog QoL

10. Z¢ mooeg «doToovopnés povadegs avtioTouyel 1 dudpetgos 100 yaheEin wai
ot mooeg 6 GEovag TEQLOTQOWNZ Tov;

11. Na 6oeite of dotpovouunés povides moon elvar | dndotaon tob fhov: a)
uareud ard 16 yakafiaxd éninedo xai 6) and 16 #€VTPO TOU yahaia,

12. TTéoo yp6vo yoerdlovrar 6 fiaoc xai Ny} YL va wévouy 100 TEQLPOQES Yhow
ané 1ov tEova Tov yakoLio:

13. "Av tiv dndotaom yijc — ﬁll.()l‘. fom pé 1.5 x 10 ® km, miv adpovpe dc uovida
HETONOEWS GOOTAOEWY, TOTE TOOEC TETOLES PoVAdeg dutéyel Ao T6V Ao 6 tehevtaiog
mhaviing IThovtwy: -

I4. Na Boeite 16 AGyo: Tob peyéboue Tic dxtivas TS yilg o) ué ™Y dxtiva Ton
yahagia xai 6) o Tduravroc,

15. Né 6eeite 16 Adyo: tol peyébouc e dxtivag Tot filwov o) pé v dutiva Ton
YohoSia xal 6) ué ™y dxtiva Tob Toumavroc.

16. Né& 6geite 16 hoyo tijg émtivac tob yuhaio pé miv dutiva tov Eduravioc.

17. Mé dedopévo 8tu dotépac xdmorou ueyéBoug elvar 2,512 qopéc AopuodTEQOS
amd &hho dotéga mol aviixel atd duéowg Enduevo uéyedoc, v Goeite w600 hapmpod-
tegog elvan Evag dotépaus tov 130v peyéBoug émd Evay Giho tod 2ov ueyédoue,
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18. Tldoo hapmpdteon eival f) Tavoihnvoc dnd Eva dotéoa lov ueyéouz:
19. Nd 6oeite pé moécovs Gotégec lov peyebovs glvotl

io1 1] hauTodéTnTI TOU
fjrion,

20. N boeite ué mooeg mavaéhnvous elvat on 1 haumoomra Tov fitov.

21. N Goeite THY TL uiag Aotoovoxis povadas ot naootn ol ETn guToc.
22. Na Bogite Tiv Ty £vog ETovg YuToC 0f GOTEOVOURES NOVADES ®ol of moo-

OfR.

23. N 6oeite Ty TipT] VoS TaQOER OF LLALOUETO.
24. N Gorite of Tapoén TV Grootaon Tob GoTéea € TOT AOTEQLONOT TOT “Tvdou,
btav yvwpilovue 6TL 1) ETiola napdhhaly Tou etven 07,219,

25. Nd boeite of £.¢. TV drdotaon dotégu, dtav ) émiola neodhhaln Tov elval
07.001.

26. TIéon eival 1) @réotaon. of TaQoéw rul doToovouxés povades, 1ot fjhon
amd 16 #EVTeo ToD yahuElo.

7. ®vowi] ®atdotaot xai EEEMEN TOV AOTEQMV.

nguuta #al @aopeTxol TOTOL AoTEQY. “H meion uac OG-
oxel, The, Otav Eva oopa pé TV abEnon e BeoUORQUOLAS TOV JTU-
ouxTwBEL, OTHV GOYN naoovotalel yooua Eubod (EouBpombowan),
wetd, xabog 1) Beouorpacio Tov dvebaivel ovveyera, yivetar dhoéva
woil 6 hevrd mhnotdlovrag meog T yuhdlio (hevromvowon).

Mé¢ tov (0o 1p0TO 6tam0mbenxs 611 %ol ol GOTEQES MAQOVOL-
Gtovy SLapoa YoMUOTA, TOU Eival CLVAQTNAN Tig Beoponoaoiag
tove. “Etol, ®afhg mooyweovue and tolvg Beoudteeovg npde Tovg
AMyoTEOO Beouovg, dtaxpivovue TOUg GOTEQES OF: HVAVOLEVROVE,
Aevxotc, AEVXORITOVOVS, XITOLVOUS, YQUOOXITOIVOVS, £ovBpovg xal
Gafud £puBgovg GOTEQEC.

“OhoL 0yedOV of dotépec magovoldlovy phopo. GmToQQEO @ -
o€ ¢ nol mohh Aiyolr @aona ExmoumTNC.

Té gdopa a:ltoggoq)noswh Gmodeviel 1L of dotépeg elval
dudrvoor ol meguBdrhovial amd ATHOCPULRd, ot EyeL BeouOnQC-
ola rounhoteon amo ™) Beguoxroaocio Tig Emupaverdg tovs. "H dtuo-
OQoLEd TOUG TTQORUAEL anqggocpncm TOU OUVEYOD G PAouaTog The
ETLQAVELGS TOVG, ME GmMOTELEOHL vé drandmTETAL 00TO G TOAAES
onoTeLVEC Yoo s Groeeoghoewe. "EEGhhov O @hopa Ex-
TOUTHE UE QWTELVES YQURUES, o0 mapoveldiovy EhdyloTol
dotéoee, amodevier Ot wal avrol Boloxovral of dudmuen *atd-

’
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otaon xal 6t mepbdihoviar Gmd dtudogalpo pé Beopoxpuocia
Ynhroéteon o ) Bepuorpuoia The Emugpdvelds Tove.

TATO TV AvaAvon TOU @AOHATOS TOUE TOORDITTEL GTL Ol AoTéDES
Exouv yxnuinN ovvBeon avahoyn pé ™ ovvBeon tol filov nog,
zol 6T Té moé ovvnOiopéva otoeia, mov rdoyovy o adTovg, elval
16 Ddgoyovo ®al Té fillo.

Téhog 46 16 paoua TV dotéomv, dAAG nal ué dhles neBodovc,
eivat duvatd va Goodpe 1 Bepuoxoa ol e ETighveldc TOUG,
o0 xupalvetar yevird petagt 50.000° xai 3.000° K.

Mohovott té6 mhfjfog tdv dotéowv elval peydho, ol mowhlec
IOV paopdtov tovg 0fv elval mohhéc. Tt adtd elval duvvatd v
®OTaTAEOVNE OhO TG GOTOWKG paopata, dNhadh Hhovg Tols dotépec,
0¢ OLAPOEOVS PAORATIXOVS TUTOVS. TTOVdULOTEQOL Ad adTOVS €i-
val ol €Enc: '

1. "Aetégeg Tob orotgeiov fhiov. Altol mapovaldiovy @hopud ATo00OYHOENC.
ot dmoio Emxpatodv ol ypaupés tov otogelov ko, “H émgaveiany Beppoxpaaia
Toug ®upaiveror petagy 25,0000 xal 15.000° K xal 16 yodpa Tove elval dmod xuave-
Aevro uéxol hevro. £ adtovg toig dotéeeg avijxel 6 Baohioxoc (a Atovtog).

2. "Aotégeg DdoYoVOV. IO @hopa Toug Emrpatoly of youupéc Tob DdpoyHVOL,
‘H Beouonpaocio tovg wupaivetar petaft 12.000° xai 8.000° K %ol 16 yoope Tove
elvar hevxd. "0 Zefgrog »al 6 Béyag dvijrowy o attovc.

3. "Actégeg loviopévoy dobeotiov. T16 gdopa tovs EmxpaTolv MO mohl ol
yoaupés Tot loviopévor dobeotiov wai petd tod vdgoydvou. "H Beguorpaocia tovg
eival younhoteon améd 8.000° K xal 16 yodua tovg sival xitowo. ' autovg avijxer 6
[Mooxtwv (a Tod Mixgot Kuvég).

4. "Aotégeg haxoi. T6 gdopa tovg elvar dvahoyo ué 10 phopa Tod fiAlov pag,
ué morhéc youuués dmoggoghioeme. ‘H Bepuoxoaaia Tilg Emupdveids Tove elvar 6.000°
K zal Exovv yodpa xitowo. 'H AIE (a “Hvioyov) avijxer o atdtote.

5. "Aotégeg Tl TimOL T@V fhax@v #nhidov. Adtol siva of TEOLOTOTEQOL (O
Tolg Gotéges. T @houa Tovg eival Spoto wé 6 phoua ol Tagovotdtovy of unhidec
tov fikiov. "H Beguoxgaoio toug elvan 4.600° K xai Exovy yomua YOVOOR(TOWVO, X’
attols dvinel 6 Apxrtoipos (a Bodtov) xai 6 Aapadios (« Tavpov).

Fiyavres xai vavou aotéges. “Ohol oi dotépec, €Eautiog The ue-
Yahng dmootdoeds tove, dév mapovoldLovral ody uwooi dioxot,
ahhé odv gutewvd onpeia. Map’ Sha adtd ratopobwoav vé ueton-
OOV T QaALVOUEVY SLANETQO AORETOV aotéowy, ué 1 6o-
fBewa g (dtdTTag Tig ovuboliic Tod QWS TOVg, ®al vé Boolv dTL
Elval TAvToTE wuroTeEN Gmd 07.05. "Amd ™ Qavouevy dLdueTEo
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’hp*wm

Ix. 6. Zuykpiom To0 fHAiou (vAvou doTépa) pé Toug yiyavieq GoTépeg ‘ApkTOUpO Kai
Aaunadia.

Ty Gotéowy petoBnxe wal 1 TOAYMATIAY OLAUETEOS TOVG, oLoTL
toyveL M) oyEom:
QAVOPEVT DLAUETOOG
antiva = X GLOTOOVOULKY] HOVADO.
TopdAhatn

Tehevtaio TETURAVY V& peTEoovy ®ai xatevBeiay T dLGueTo
amhaviv dotéomv né eldwmd ouvpboropetgo. "Etol gpwroypdgloav
TOv Mretelynéc otov “Qolwva.

Ol dotéoec dragépovy Mokl uetagl tovg otig dwnotdoets. "Etot
O £ovBoobg dotépag ’Avrdgn; (0. Tob Zxoomiov), ué Beppoxpaocio
3.000° K, mapovotdlel moht peydhn gotevomra, dlotL 0 dyrog Tov
givan Toh0 ueydhog. ‘H dwtiva tou glvar 160 gooéc mepimov neyahv-
Teon Gd TV dxtiva Tob fjhlov xai 6 dyrog tov 4,1 x 10° ueyohite-
005 (0%.6). '
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