H 61006T0M] TOV GOUTOVTOG

Ap Mavog Aavélng
Enikovpog Kabnyntmg Actpopusoikng

Ot yoro&ieg, amd v €moyn TS OVOKAALYNG TOVG UEXPL CLEPO, OTOTEAEGOYV
KOl mOTEAOVV €val BEAKTIKO OGO KOl CMUOVTIKO TeEdio Epeuvac, POGOV 1
HEAETN TOVG umopel va. HaG dMOEL OVGLUCTIKEC ADGELS 0TO TTPOPANUE TV
JdIKOGIDV YEVVNONG, OOUNG Kot EEMENG TOL ZOUTAVTOG,.

"Evog amd Toug 010onUOTEPOVG LEAETNTEG TOV YOAASIOKMY QOIVOUEVOV VINPEE
o Apepkavédg actpovopog Vesto Melvin Shliper (1875-1969).

O Shliper to 1914, epyalduevoc oto Aotepookoneio Lowell ko pedetdvrog
o PAGHATO GAPAVTO YOAAEIDV, SOTIGTOGE OTL Ol PUGLOATIKEG TOVG YPOUUUES
NTAV UETATOMICUEVEG TTPOG TNV £pLOPT TEPLOYN TOL PAacuatoc. H petatdmion
OVTH GOUPOVOL UE £VOL TOAD YVOOTO Gotvouevo, to pawvouevo Doppler-Fizeau,
onpove 0Tt O0Aot ot yalaieg, mov eiyav tuyaio emAeyel ko peAetnOet,
@aivovTov GOV VO OTOUOKPOVOVIOY OO TOV YNIVO TOPATNPNTH UE OKTIVIKEC
TAYVTNTEG LEPIKADV EKATOVTAOMV YIAOUETP®V TO dEVTEPOAETTO.

H yevikommta avtov tov @awvouévov emiPeBorddnke oapyodtepa amd TOVC
aoTpovouoLvS Tov Actepocskoneiov Mount Wilson, Edwin Hubble kot Milton
Humason, ot omoiot peAémmoav ta @dcopato €vog mOAD peydAov aptfuod
yoroSuwv. O E. Hubble to 1929 xatopbwoe va Bpet évav podnuotikd vopo
TOL GLVEDEE TNV TOYVTNTO OTOUAKPLVOTNG TOV YOAAEIDV HE TNV omdOGTOON
TOVG. XVUP®Ve pe 10 vOpo tov Hubble 1 axtvikn taydtnta amopdkpuveong
TV YohaSiov givol 1060 peyalvtepn 660 peyaAdtepn lval n andGTOGT| TOVG
and ™ I'n.

To mapdooo avtng g mapatipnong eivar 0T, 6€ TOAAEG TEPUTTMOGELS Ol
LETPOVUEVEG OKTIVIKEG TAYVLINTEC Tpooeyyilovv TNV ToyLINTO TOV EMOTOGC.
[Mapadeiypata arotelovv o Quasar 3C9 mov amouakpHverar pe toyvtnTa 240
Km/sec xoau 0o QQ172 mov amopakpdveron pe taydvtnta 273 Km/sec. To
TPOMNYOVUUEVO  POUIVOUEVO OVOUAOTNKE QUYR] TOV YOAGSLOV, EQOGOV
dMovpyoHoe TV EVIVIIOGN GTOV YHIVO TopaTnpnt) OTL o1 yora&ieg kabe
«YOVIIS) TOV ZOUTOVTOG «KPEVYOLV» OMOUOKPVVOLEVOL 0T’ ALTOV.

To povopevo avtd eiyxe dPAUATIKEG ETMTOGELS OTIS 106G TNG OOUNG KO TNG
eEEMEng tov Xoumovtog. H Omuovpyoduevn eviomwon g QLYNG TV
YOAELDV TTPOG OAEC TIC O1ELOVVGELC €01vE aPYIKE Eva 10YVPATATO ETLYEIPTLLAL
OTOVG KOGUOAOYOUG VIOGTNPIKTEG TG Oewpiac g Meyaing ‘Expnéne. H
Oeopio avtn, Om®G MO AVOEEPOUE, TEPLYPAPEL Eva XOUTOV TO OMOI0
G TEALETAL TTPOEPYOUEVO OO L0l PYIKT) KOGLOYOVIKT £KPNEN.



Mo 1010 TPOGEKTIKT LEAETT) TOL QPUIVOUEVOL WOG OOMYNGE GE £VOL O YEVIKO
Kol meplepyo ocvumépacua 6Tt ONAadT, Oomd OTOOONTOTE ONueio TOv
COUTOVTOG Ko oV peEAeTOVoapE TOVG Yohalieg yOopw pog Ba tovg BAEmape va
amopakpOvovTol omd eudc. Avtd pog oetyver 6Tt n I'm dev givan 1o apykd
onueio mov Apylee M ELYN TOV YOAOSIDV, €POGOV amd kdbe onueio tov
oVUTTAVTOG B0 LITOPOVGOLLE VO £YOVLE TNV 1010 EIKOVO, SIUGTOANG TOV.

H mponyobuevn mapatipnon pog odnyet dpmg kot o€ éva dAAo mapdoo&o
ovumépacpa. Av Bpiokdupacte pésa o Evav yorasio wov Topa tov BAETOLLLE
va amopokpHvetal and ™ I'n pe tepdotio ToydTNTO, TOTE KOITMOVIOS TOV KO
uog yoroSio Oa elyape v evidmmon OtL avTtdg €lvol TOL ATOUOKPOVETOL UE
TEPAGTIO TAYVTNTA OO EUAC.

Ola ta mponyovpeva mapadola yio TV KOown avOpomvy AOYIKN YEYOVOTO
00N YOUV GTO GUUTEPUGUA OTL M OOGTOAN TOL ZVUTAVIOS OEV TPEMEL VO
exAopupavetal cav tn O1cToA og tpiodidotatne Evkieideiog cpaipag, cav
T0 (QPOVGK®UO, ONANON €VOC GTOPOOY®HOL Omov T 0fom TV oTAPidwV
Katéyovv ot yorodiec. H dwaotodn) tov XOumovtoc, Onmg vt yivetow
aviinm pécm tov eovopévov Hubble, dev amotedel mopd tov gukieidsio
TEPLOPICUD, TNV €LKAEIdEW €KOVO ONAOOT €VOC €VPVTEPOV CLUTAVTIIKOV
YEYOVOTOG, TO OMOI0 CUVIEAEITOL OTO TAGIGIO TOL N oenTov Kol pUn
Eviiieidetov ydpov tov ZOumoavtoc.

H amopdxpovon opmg tov yoraSiov pe faon to vopo tov Hubble dnovpyet
TO QOVOUEVO TOV KOGHOAOYIKOV opilovta. Onwg avapEpae mponyouuEVMmE
000 Mo poxkpld Bpickoviar ot mopotnpovuevol yoratieg, TOco pUeyoAdTEPN
glvar M TOVINTO OTOMAKPLVGNG TOLG KOl Ol TOYVINTEG OLTEG, OGO
QTOLOKPVVOUAGTE OO TOV YNIVO TTApOTNPTH, TANGLALoVY TV TOYOTNTO TOV
QeOTOS. Avtd onuaivel Op®G OTL, O YNWVOG TapatnPNTIG OV Umopel va
TOPOTNPNOEL TEPLOYES TOV ZVUTOVTOS OV 1| GYETIKN TAXVLINTO QLYNG TV
yoraSuov mov Bpiokovrot ekl elval peyoaAvtepn ekeivig 1ov emtoc. Me dAha
Adylo o OptloL TOV OpPaTOV GTOV GVOP®OTO COLUTAVTOC £ivol TEMEPACUEVO KO
O umopovuE vo. vtoAoyicovpe amd tov Nopo tov Hubble, Bpickovratl 15
TEPIMOV  OICEKATOUUDPLN. €T QOTOC Hokptd poc. H  omdotaon oot
ovVOUALETAL KOGHOAOYIKOG 0pilovTag TOL 0paTOV GUUTOVTOG.

H ovyypovn ®vowm opmg dev glye mel axoun v tehevtoio g AEEN o€
GYEON HE TNV UETOTOMION TOV (QUCUOTIKOV YPUUU®V TOV  HOUKPIVOV
yora&iov. [ToAlol aotpopuoikol deTimmaay TNV Aroyn 0Tt GOUPMVO LE TN
Ocwplo NG ZYETIKOTNTOS 1 HETATOTION TAOV QOCUATIKOV YPOUUDOV TOV
yoAoElmv, Tov pog dnuovpyel Ty aicOnon g anopdkpovveng tovg, umopet
va unv etvar povo amotédecpa eatvopévov Doppler, dpa va un dnimver &
OAOKANPOL  OKTIVIKY] omopdkpuveon tov yoiosuov. Ilpdyuott, Omwmg
yvopilovue onuepa, 10 o¢ evog yoralia, 6tav mepdcel Kovid and €va
woyupotato medio PapvunTog —OTMS ekeiva mov oynuatiloviol m.y. GTO



nePPAAAOV  €VOC OaOTEPO VETPOVIOV M MG HOOPNG TPOTOC—, OTNV
TPOoTAHEID TOV VO TO VIEPVIKNGEL KOl VO OTOpakpLvOel am’ avtod, yavet
evépyelo. Avtd €rel G OMOTEAEGHO TO. UNKN KOUOTOG OA®V  T®V
SLPOPETIKMOV EMUEPOVS OKTIVOV, Ol 0TToieg cuvTIBEUEVES dnovpyoHV TV
aiocOnon tov ewto¢ Tov Yola&io, vo petotomilovial mpoc TV €pLOPN
neproyn tov edopotoc. L.y H xooporoyio tov Segal gi6dyst otn doun g
TN «YPOVOYEMUETPION, 1 OToloL EPUNVEDEL TN HETATOTION TOL PAGUATOS TMV
YoOAOEDV TTPOg TO €pLOPO ™G o dtevpuvouevn amdkAlon UeTad TOL
TPOAYLOTIKOV ¥DPOL KL TOL EPATTOUEVOL G~ avTdV Ydpov Minkowski, médvw
otov omoio opileTonr aLTO TOL GTNV KOOMUEPIVY] EMIGTNUOVIKN TPOKTIKN
ovoudLovE «pOVOY».

H avaxdioyn tov @oavopevoy g HETOTOMIONG TOV QACUATIKOV YPOUULOV
EVOG COUATOC OTAV TO POG TOL TEPVAEL KOVIA G€ €va peydAo PBoputiko
nedlo, EMAVOQEPEL GTO TPOOKNVIO TNV vmdbeon g OSGTOANG TOV
YOUTOVTOC TOV YOAAEWDV Kal TIG KOGHOAOYIKES Bewpiec mov otnpilovrat 6°
avtv. Kétt tétoto rav avapevopevo omd Tn GTIyUn Tov 1 LETATOTICT] TV
QOCUATIKOV YPOUUDV TOV YOAAEIDY 0EV EPUNVEVETOL TAEOV LOVOCTILOVTOL
®G SL0LGTOAY] TOL ZVUTAVTOG,.

Otav amodelymnke TEWPAUATIKA 1) OANOEL TPONYOVUEVOL POIVOUEVOL TTOV
wpofAémetal Oempnrtikd amd 1 Bewpio g Nevikng ZyetikdtnTog, pdTHOoOUYV
tov Atvetd Yo o Tt O Edeye av 1 Bewpia TOV amodekvLOTAY AavOacuévn,
exetvog amavinoe: «Oa éheya: Kpipa yioo tov Oed, ywori n Oewpia eival
OTWGONTOTE GOGTN.

To yeyovog Ott 10 Qouvopevo g QLYNG TV YoAaSIOV amoTéEAEGE €val
1GYLPOTUTO OTOOEIKTIKO GTOYEID TNG KOGUOAOYIKNG Oewpiag g Meydang
‘Expnéng npoxdiece moALOVS 0GTPOPLGIKOL Vo LEAETNGOVY TNV THAVOTNTA
TO QOVOUEVO OTO VoL U1 ONAMVEL TNV TAXLTNTA ATOUAKPVVONG TOVS. L2g TPOG
10 Bépa avtd, o1 ddonuot actpopuvcikoi Sir Fred Hoyle kot Jayant Narlikar
dlatuTtwoay TV dmoyn 0Tt Thavov Ta copatiole TG VANG va giyov undevikn
ualo adplvelng Kot Tn oTiyun g omuovpyioc Tovg, M omoio cuvEXMS
ueydilmve pe v mapodo tov ¥pdvov. Avtd o onuotve OTL Ol QUCUOTIKES
YPOUUES TV veOdTepwV atoumv Ba mapovsialov o mwoAD peyaAdTEPT
LUETATOTIOT TTPOC TO €PLOPO QTG AVTNHV TOV YNPUOTEP®Y ATOUMV.

Av 1 TpdTOcn TOV 000 OOKEKPEVOV OGTPOPLCIKAV amoderydel opOn, ektdC
TOV 0Tl B0 pog avaykdoel vo avafempr)COVE TIG KOCUOAOYIKES HOG OTOYELS,
o €0ve ed1kOTEPOL ML OTAVTNON OTO YEYOVOS OTL KAmTO0l quasars
TOPOVGLALOVY TIG POGUATIKEG TOVG YPOUUES UETATOTICUEVES TTPOC TO £pLOPO
TOAD TEPLGGOTEPO OO TOVS GLVOOOVS yalaies. Avtd Ba pmopovoe va
ovpPaivel av Bewpodoape OTL 01 GLYKEKPIEVOL quasars ektoSevtnKay omd
TOVG YoAo&ieg oLVOO0VC KaTd TN SdpKEIL LG UIKPNG o€ €ktaon Meyding
‘Expnéne.



Ag d00E OU®G KATO1EG GKEWYELG TTOV YEVVAEL TO POIVOUEVO TNG OTOUAKPLVONG
TOV YOALEUDV

YHpewva pe to vopo tov Hubble, yolaieg mov Ppiockovion o€ ion andotaon
amd T I'm amopaxpvvovtal pe TNV 1010 OKTIVIKT Ta)OTNTA, EVD, OVTIGTPOPMC,
YOAOEIEC TOV OVTAOV AKTIVIKOV TOYLTNTOV 1oanéyovv ¢ I'mg. Me Bdon avtd
TO YEYOVOG UTOPOVUE VO KATAVEILOVLE TOVG YOAAEIEC O EMAAANAES COOIPIKES
EMPAVELIES OVOAOYWDG TOV OKTIVIKOV TAYVTHTOV TOLG ALTO onuaivel 0Tt Adym
NG TEMEPUGLUEVNG Kol 6TABEPNC TAYVTNTAC TOL PMTOC, YOAUEIEC 1GATEYOVTEC
and ™ I'm Ba éovv kot v d Kook nAkia. Mg tov TpOTO VTO O1
yoroéiec mov Bpiokovroatl og KAOE o amd aVTEG TIG CPUPIKES EMPAVELEG OEV
EYOouv HOVO TNV 1010 TODTNTO ATOUAKPVVONG amd UGS OAAA Kol TNV 1ot
KOG KT NAkia.

Mg Bdon avth) TNV TOpATHPNON UWTOPOVLE VA KATAANEOVUE GTO TOPAd0ED Yo
TNV KOwn avOpomivn A0Y1Kr] GUUTEPAGHO OTL Ol OMOGTAGELS TV YOAASIDV
and eudg sivar ocuyypOdvmg Kol OTOGTAGELS YMOPOL KOl YPpOvov. AnAodn
UTOPOVUIE VO TIC UHETPNOOVUE KOl HE EKOTOOTA TOL UETPOV KOl L€
devtepOrenta. Me 1oV TpOTO 0WTO OUMG UTOPOVUE VO AVTIANEHOVLE TO OTL TO
UNKOG Kol 0 YpOVOG MG OCTACELS, €ival KATL TOLOTIKA OO0 Kol HOvo ot
avOpomTIvn advvauio tov actncedv pog Eexwpilel moroTikd tov ¥pdvo amd 10

UnKoc.

Av Bewprioovpe OTL 1GYOEL I APy TNS OUOLOYEVELNG TOV ZVUTAVTOS, OAd O
elmape TPoNyoLUEVMS 1oYVOLYV Yio, KaBe onueio Tov Zoumavtog. AnAadn, kade
onueio tov Zoumavtog wepParietor amd £vo GOVOAO ETAAANA®Y GOOUIPIKOV
AoV, Thve otovg omoiovg Ppiokovue yoroSieg g 110G OKTVIKNG
TAYOLTNTAC OALA KO TNG 10106 KOGUIKNC NATKIOC.

‘Etot yia k40e onueio A tov ZOUTAVTOG VILAPYEL £VOG POIVOUEVIKA GOAIPIKOG
KOGUOAOY1IKOG 0pilovTag HEco 6TOV 0Toio Ol TaPATNPNTES 00 T0 A propovv
va Kdvouv Ti¢ mapatnproelg toug. Ot koopoloyikol opilovtec dvo onueiov A
ko B pmopet:

[Ipdtov, va givar d1dpopot, mov onuaivel 6Tt aveEapTnTol TapaTNPNTES Amd TO
A xor 1o B dev eivar ovvatdv va mopatnpriocovv 1L yivetor puéco oTOV
Koo UoAOY1KO opilovta Tov GAAOV.

Agvtepov va, téuvovtal. I'eyovdg mov onuaiver 6tt o1 600 mponyoduevol
TAPUTNPNTEG £YOLV TN OLVATOTNTO VO TAPOTNPOLY £V KOO KOUUATL TOL
2HUTOVTOC.

To 611 dpwg amd kébe onueio ToV GOUTAVTOG UITOPOVE VO TAPOTIP)COVLLE
EVo. POVOUEVO GOOIPIKTG OITOUAKPLVOTG TV YOALSUDV OMNUIOLPYEL KoL piov
GAAN oKéyn.

Av umopovoape vo Bpebodue péoa o Evav yoraéio mov Ppicketal Tdvem oTov
KoopoAoykd opilovta mov Kabopilel Ta Opla TOL OPATOV GUUTOVTOS EVOG
yqwov mapatnpnt) 0o PAEmope vo amAoveron YOp® HoG VoS KotvovPylog
KOGHOAOYIKOG opilovtag mov o extevdtay TOAD poakpitepa omd avtdv TOL



avtihapfdavovtal ot avBpomotr g I'mg. Av opoimng Bpiokouacte oo dpla. Tov
véov owToh KOoGpHoAoyikoy opilovta Oa PAEmape mopomépo kot ovTe Kob’
e€eig. Me tov tpdmo avtd avtihapPavopoacte 6t pmopel pev to aicdntd y
Tov dvBpomo g I'mg Zoumav va etvorl TEMEPAGUEVO OALL TO TPOAYLOATIKO
Xoumav gtvon dmelpo.

OLa to TpoNnyovUEVO GTLOEVOVY OTL TO TTAPATNPOVUEVO Xvumtay, pe Bdon 1o
omoio ex@PAlovUE TIG KOGUOAOYIKEG UOGC OTOYELS, OV €ivanl LOVO Ul omAn
otpefropévn omekdvion tov teTpadidototov un Eukieideiov koouikon
YDPOV, AAAG KoL EVOL OTTEPOEAAYIGTO KOUUATL TOV.

Av mpofdiovpe ™ ypovikn €EEMEN TOV GUUTOVTOG OVATOOM, EEKIVOVTOG
oniadn amd TG onuepwéc Béoelc tov yolaSuwv, o kataAnovue oTo
CUUTEPOAGUA OTL TO. TAVTO (OIVOVIOL GOV VO 1TOV GLYKEVIPOUEVO KATOL0
otiyun o€ éva onueio: To onueio oto omoio Bewpovpe 011 Eexivnoe To Xoumav,
10 onpeio Omraon g Meyding Expnéng.

To gpomua to omoio Ba pmopovoe va 1ebel eival: «Av yu kabe cHoTnuUa
EMAAANA®V YOAOEIOKOV COAPOV, OTOC OVTE TOV OVAPEPALE TPOTYOLUEVMC,
wpofarlovue avamodo TN ypovikn EEMEN Tov, Ba 0ONYOVUOGTE GTO KEVTPO
0V cvoTnUatog; To kKévipo OUmE KAOE TETO0L GLGTAUOTOS GPUIPDV, OTMC
non eimope, cvumintel pe to onueio e Meyaing Expnénc kot ta Stopopetikd,
GUGTIUOTO GPUPDV TOV UTOPOVLE Vo pTIAEOVUE elvart dmelpa. Avtd onuaivet
011 10 onueio g Meyaanc 'Expnéng pmopel va eivar omolodnmote onueio tov
a1oONToL GOUTAVTOC.

To @avopevikd avtd mopadolo yia TV Kown avlpdmivy Aoyikn, TPoKOTTEL
enedn cav PAcTm Tov GLAAOYICUOD MO OEXTAKOUE OTL TO XOUmOV pog eivor
tprodidetato, Fukheideio kot Nevtwvelo. To mapddolo avtd Eemepvital av
yvopilovpe 0Tt To XOUTOV LG Eivol TECGAP®Y dOGTAGEMVY, LT EVKAEIDELD Kol
un Nevtovelo

Ag dovue OUMG KoL pay GAAN oKEWYTN TOV YEVVA 1 QOIVOUEVT] OTOUAKPLVON
TV yorallov Yopo poc. Onwg €idape oto TPonyovUEVa, 1 1GOTPOTIO TNG
axtvoPolriag pikpokvpdtov umopel va e€nynbel yeouetpikd pe évav ybpt
TOV XOUTOVTOC, O 0TO10G TEPIAAUPAVEL VO GUUTOVTIKEG GPAIPES: TNV TPMOTN
ue kévtpo 1o onueio e Meyainc ‘Expnéng kot t 0ebtepn pe kévipo ) I'.
X’ autn ™ XopTOYPAPENCT TOV ZVUTAVTIOG, O,TL AMOUAKPVUVETOL Atd TO OMUEi0
™™g Meyding 'Expnéng oeaivetor, 6to mAoiclo TG O0TEPNG COOIPOC, TG
ovykAiver tpog ™ I'm. To ev Aoy®m @arvopevo pumopel va e&elybel dpuwmg ko
avtiotpoea: AnAadn Ot eaivetor 6Tt amopoakpvvetor amd TN I'm cvykAivel
TPOG TO KEVIPO TNG MPDOTNG oQaipas, mov &ival 1o onueio g Meydng
‘Expnéne.

To yeyovog avtd 10 YPNGOTOOVUE OTNV TEPIMTOON NG OKTIVOPOATNG
UIKPOKVUATOV TPOKEWEVOL Vo, amodeiEovpe OTL 0T TPOEPYETOL OO TO
npoTapykd onueio g Meyding Expnéng.



AT0deYOUEVOL OUMG TO GLYKEKPIUEVO HOVTEAO GUUTOVTIKNG XOPTOYPAPNONG
onuovpyeitoar €va 0vclooTIKO epdTUe. MAmmg ot yaloaieg ot omoiot
eoivovtal 0Tl amopokpvvovion 1o6tpoma. omd T I'm onuatodotovv o
TPAYUOTIKT GVYKAGN TOVE TTPOg T0 Vobetikd onueio g Meyding Expnéng;
Avtd Bo onuove OTL TO 1OOHOPPO YEVEGLOVPYO ONUEID TOL XVUTOVTOC
eaiveton va, EAKEL TO VAIKO TOV ZVOUTAVTOC ooV KatafoBpa, dnAadn cav o
teTpadidotorn otvi. Me tov Tpomo awTd evicyveton 1 dmoyn 0Tt dev Ba oy
ePiEPYo av TO XOUmOV oG EEEMOCETON GTO TAOUGIO UG TETPOOAOTOTNG
HEAQVIG 0TS M ONUELOKT WO10pop@ia TG omoiag ivan To onueio g Meyding
‘Expnéne.

H dmoyn tov tpocomxpatikav Aocoemv AgdKimmov Kot AnUoxptrtov 0Tt T0
Younav egediooetol 610 TAAICIO MG KOGUKNG Otvng («kotafofpac») pe
KOPLEY] TO ONUEID YEVVNOTG TOV, £PYETOL OAO KOL O KOVTO GTN GLYYPOVN
KOGUOAOY1KT OEoM.

Méypt onuepa vpye Odyvtn 1N EMOTNUOVIKN TEMOiONGN O0TL 0 VOUOG TOV
Hubble, péow og otabepds mov mepiéyer kot ovopdletar otabepd tov
Hubble, ekppalet pe évav apketd cvvenrn) tpdmo 0 puOpod e S106TOANG TOV
2OUTOVTOG.

Qc1060 1 droyn vt avatpEneTol Yo Tpeig Kupimg Adyovg:

[Ipotov eme1dn 6mm¢ yvmpilovue onuepa 0 puOUOS S10GTOANE TOV ZVUTAVTOG
dev umopel vao rov 0 1010 OAEG TIG GLUMOVTIKEG EMOYEC KOl HAAAOV €)el
petafindet pe v mdpodo tov ypdvov

Agbtepov, €mMEWON 1 KOUTLAOTNTO TOV YDOPOL TOL XVUTOVTIOS, OGS EXEL
amooeyBel dev ivon wovtob N 1010 Ko

Tpitov emeldn akOUA Kol Ol O GUYYPOVEC Kol EXEEEPYUGUEVES EKOOYES TOV
vouov tov Hubble Bempovv AavBacuéva Ott o1 anostdcels Tov Yorasldv Tov
petpder o vopog tov Hubble eivor topivéc amootdoelg petald TOUC,
AYVOMVTOC TO YEYOVOS OTL 1 EIKOVO TOV GUUTAVTOS OTMG TO TOPOTPOVYV TO
Opyavd pag ivor po mopeABoviikn KOV ToL.

Ov mponyovuevee PaciKEC EMONUAVOEIC €YOVV MG OTOTEAEGUO 1) OTAN
ypouKn oyéon tov Hubble va amoxiivel thg mpayuotikdtntag, Yeyovog mov
EXEL TEPAGTIO KOCUOAOYIKY] ONUOGIAL.

O mpoPAnuatikKdg OU®G YOPAKTIPOAS TNG HETPNONG TOV OTOCTAGEMV TOV
yoroSuov, pe Baon 1o vopo tov Hubble, dev eivarl kdtt véo. Or maiaidtepot
aoTpovOUol yvopwlay 0Tt LIOAOYW AV TIC ONOCTAGES T®V  YOALSUDV
vroBétovtog KATL evieA®s AavBacpévo, 0Tt OAadn OAor elyav v idw
QPOTEWVOTNTO.

Ewdwotepa, 1 amdKAIon omd TV TPayUOTIKY] ardsToct Yivetol ToAD pueydin
TNV TEPIMTOGT MOV VTOAOYILOVUE OMOGTAGELS TOAD HOKPIVOV YOAAEIDV.
Avto ovpPaivel ened” 10 PmG TOV GLAAEYOLHE Omtd aVTOVG £xel exmeU@Oel



P omd SoEKATOUUOPIO XPOVID, GE Lo TePiodo mov avtoi Nrav véot. Tnv
nepiodo exeivn Opmc ot W0tTéc Tovg o umopovoav vo givor TOAD
SPOPETIKEG AT EKEIVEG TV KOVTIVOTEP®V, (POl KOl TOAD TO YEPUSUEVDV
YOAELDV.

Tn onuaiver Aowmdv N EOIVOUEVT] GUUUETPIKT OTOUAKPLVCT] TOV YOAASIDV
YOp® amd Evav ynvo mapatnpnti? Znuoaivel 0Tt To ZOUmOV QoG GOV Eva
tepaotio Evkdeidelo kor Nevtdvelo otapddyopo OcTéAAETOL Kol Ol
yoAo&leg ooV TIC oTaPides amouakpHVOVTaL TOGO Amd TO KEVIPO TOV, OGO Kol
peta&d toug.?

Acpoimg kot Oxl. OAeg avtéc ol amhoikéc avtiMqyelg mepl GOUTOVTOC
anotelovy v apyooroyio g Koospoloyiog kot xpnoipomotobviotl Hovo mg
amAoikd padnrtikd topadetyparta.

To mBavotepo eivon 10 XOumav pog vo eivor 10 teETpaddoTato, M
moAvdidotato medio eEEMENG o ceapikng un Evkieideiog kor Nevtovelog
peAavng omne. Avtd onuaivel 6Tt avtd Tov ERPAVICETOL G ATOUAKPVVOT] TV
YoAEIOV TOOVOTATO GTNV TPUYLOTIKOTNTO VO, TEPLYPAPEL O GLGTOAN TTPOG
TO0 KEVIPO, TNV UN o1oONTi OMUEK] WO0popeio dNAGON, WG YIYOVTIOHoG
CUUTTAVTIKNG LEAOVIG OTIG.

Ev téhel dpmg 0mmg ko av €yel 1 aAndeia etvon avapgioprinto 0t n ekéva,
TOL OLOGTEAAOUEVOL GUUTOVTOC TTOL ovTiAapfBdvoviol ot acOnoelg Kol To
opyavd pag, dev amotelel mapd TNV YELON AMEKOVIOT), TNV TPOPOAT dnAadn
™G TPOUYHOTIKNG €EEMENG TOL GUUTOVTOS WECH GTO YMPO TMOV TPV
dl0eTAGE®MY OV £YOVV TNV dVVATOTNTO Vo avTIAapPdvoviol ot avOpmOTIveS
aloOnoelg poc.



