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Kopipdtt tou Z0prtavtog, xaptoypadpnpevo oo to CIA2.
KdaBe onpeio eival evag yohadiag. Qaivetal evag peyahog
"Totxoc" yohoLwv. > T Mnyn: Richard Gott
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Kopipdt tou Z0prtavtog, Yeptoypadpnpevo oo to SDSS
10 2000. Mrropet kaveig va b€l "toixoug"” ou givat aKopn
peyaAutepol oo O,tL oto CA2.



To 1925 €ywe pa peydn ouirjtnon, n orola karte-
Anée oto cupITTEPOIopaL OTL UTEOPXOUV YONELEG EKTOG
ToU SwoU pog Moagio.  ZUvtopia ywov pEYOAEG
£PEVVEC L0 TETOLOUG Yohatiec. AvakoAudOnke Ot
T0 "kovrvQ" ZUpto SEV Elvall OHIOLOYEVEG, OAAQL
QUTOTEAELTOU 0TO TEEPLOCOTEPO N AlYOTEPO TLETTAATUO-
piEVa opInvn yoAauwv pie Sopr oo LoTog apaxvng,
IOV TEEPLEXEL PEYONDL KEVAL KL VNIOT-ELOELG SOHIES
(vApoar). AUTO OVOHIAZETOL KOOHILKOG LOTOG,

H 1tpwtn €peuva "oykou”, n omola €6wve TiC BEoELS
TwV Yoho§Lwv patl pIE TG 0TTOCTAOELG TOUG
(HETPNPIEVEG QTO TLG EPUBPEG PETOATOTUCELS™) rTOV
n €épeuval CFA2, ota téAn tou 2000 awwva
Xpelaotnkav SEKa XpovLa yla vaL TtoportnpnBouv
18.000 yoagieg. O dbacporoypdadot tou 21ou
awwva kaBlotouv duvartr TNV TAUTOXPOoVN
TLOPOLTI)PNON EKOTOVTASWY YOAOELWV Kl TV
EPEVVOL EKOTOPHUPLWV YOA§LWV. TETOLEG EPEVVEG
mephapBavouv to 2dF wou gywve otnv AuctpoAia
kawto SDSS aatd g HMA.

* 1 pETOTOTMoN Twv GACHOTKWY YPOHHIWV T8P0G TO EpUBPO,
BAérs TUIMP 2 kow 12.



To kUpLo Seiypa yohaiwv SDSS spcbv'LZEraL HIE KiTpWo
Xpwpa. To Selypa Twv dwtewwv kokkvwy yohaduwv (LRG)
Vol pPiE KOKKIVO XPWHQL, EVW OL YOAOELEG TOU TEPOYPAHOL-

10¢ BOSS €ivaw pe Aeuko xpwpo. Ta kBadop tou
mpoypappatog BOSS (QSO) eivon pe mpdowo xpwpa.

BOSS QSO
BOSS gal.

Galaxies




To kUplo Selypa yaradiwv SDSS €xeL peon
epuBpopetatorion z = 0,1, wou avtiotouyel
oe arootaon 1,5 dioekatoppupiwv eTwv
dwtog. To delypa twv epuBpodwtevwyv
yohaéiwv pravetl pexptz = 0,7. To
poypappa BOSS dtdavel pexprz = 1 (22
Sloekatoppupla £tn dwtog). Me ta kBalap,
ToL oTtolaL Elvall PWTEWVOTEPA OTTO TOUC
yohaéieg, propet kavelg va ptaceL oto z = 5
(155 Soekatoppupla £Tn Gwtog).

Ontwg Ba wepipeve KaVELg, TO ZUpTAV ELVOLL
Alyotepo SopnNpEVO o€ peyaluTeEPN
epuBpopetatomion, dnAadn otav ntav
VEOTEPO*. Zpnvn yalafwv oxnpatilovtol o€
Zz = 2 (3,3 dloekaToppupLa XpOvLa PETA TN
MeyaAn Exkpnén). H dopn Twv vhpatwy Ko
Tou €ABETIKOU TUPLOU ATaV AON TTapovoa
eKelvn TNV €1OXN, AAAA ALyOTEPO EVTOVN ATTO
O, TL ElvaL CrpEPQL.

* BAére TUIMP 12



Mo avamopaotocn ToU TOTKOU UTTEPOHNVOUG
Laniakea mou onpaivel "arepaviog oupavog” ota
xaBavelika. Mpe To OVOHA TOU TTPOG TIPAV TWV
MoAuvnoiwv TAonywv TToU XPNOLPOTOLOUCAV TLG
YVWOELC TOUG YLOL TOV OUPOVO YLaL val TTAONyouVTOL
otov Elpnviko Qkeavo.

O laAa§iag pag BpLloKeTOL KOVTA OTO HEYOAAO KEVTPLKO
pavpo onpeio. O yaladieg amelkovilovtol wG AEUKEG
KOUKKLOEG. OL AeUKEG ypappEG Setyvouv Tnv
kotevBUvoN TG Kivnong Twv yohadlwyv. Ot prhe
TEPLOXEG ELVOL KOOMLKA KEVA. H TTOpTOKAAL ypappn)
onpatodotel to umepopnvog Laniakea. Zuvertwg, ta
opnvn Kopn kot Mepocag-IxBueg dev amoteAovv
pEpog tou Laniakea.



O lNaAaéiag pag Bploketal oTnv AKpn €vog
UTtEPOpNVOUG yohadLlwy, TTou avakaAudOnke To
2014 kai ovopadletal Laniakea. Mpoxettal yia
pLo Sopn TTou aopakpUVETaL opya. Exet
Stapetpo 500 ekatoppUpla £Tn GWTOG KAt
TLEPLEXEL TLEPLOOOTEPOUG OTLO EKATO XMAOEC
yaAatiec. MNa va evtormiotel n Laniakea, ntov
QITAPAULTNTO VA HETPNBOUV OL ATTOCTACELG TWV
yohadlwv pe peBodoug tou dev
XPNOLHOTCOLOUV TLG AKTLVIKEG TAXUTNTEG 1) TOV
vopo Hubble-Lemaitre™. Mpaypart, ot
OKTLWVIKEC TAXUTNTEC TWV YoAaELWY, EKTOC QTTO
TN CUVLOTWOA TNG KOGHOAOYLKNG SLLOTOANG,
ernpeadlovtal oo dlatapaxeg Tou odeilovtal
otn Baputikn €A§n Tou ackouv apoBaia. Auto
kaBLoTa Suvato va yVwpL{OUHE oV EVOG
yoAagiag exel Suvapikr) oxeon pe AAAoug kat
OUVETTWG QVNKEL TNV bl opada.

* BAére TUIMP 12
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kKBaloap pwtovio udpoyovo aopuoa tou

Tot evepynmua hwTOVIOL TIOU THROEPXOVTOL 0Tt Eval KBAL0P
HITIOPOUV VOL EXOUV OIPKETH) EVEPYELDL YLOL VOL SLEYELPOUV EVOL ATORIO
uSpoyOvou. AuTA TaL GWTOVIOL 0TEOPPODUVTOL KoL SNILOUPYOUV
L0l YPOpn oatoppodnong oto GAcpioL tou KBAap.
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KaBe vedog aepiou petay tou KBAlop Kow Epag aaroppoda
T pWTOVLOL TWV OTEOLWV TO HINKOG KUPIOTOG OVTLOTOKEL OTNV
€puBpr) petotomon tou vedoug,

T JAPLOTEPA: XWPLKN KOTOVOI)

|' TWV VNHIGTWVY OTO OHINVOG

| SSAZ2. Me prhe kow

| portevra: agpLo. Me KOKKIVO

' ko TToptokoL: oL yohaisc. Ta
| vApiaToL Exouv peyedog

| T'OMWV EKOTOpIPUPLWV ETWV
dwToC.
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MeExpL oAU TTpoodata, To KOOPLKA VApaTO
QVLXVEUOVTOV POVO a7to ToUG yalagleg Tou
TePLelyav. Q0T000, aroteAOUVTAL ETTLONG ATTO
a0paTn OKOTELWVH UAN Kol apalo agptlo. Ta
atopa USPOYOVOU GE AUTO TO AEPLO
aroppodouv To dwg Ao Ta pakpva kBalap.
EtoL propet kawveig va xaptoypadnoet Tnv
KOLTOVOMI) TOU OYKOU Twv vnpatwv (BA. oeA.
8).

To 0LEPLO OTO VAHATOL YTCOPEL ETTLONG VAL
avLXVEUBEL aITO TNV EKTTOPTA TOU, OTAV
Sleyeipetal oo Beppa aotpa N kPalap. AEpLo
TLOU TEPLKAUEL TOUC YaoAaélec oav aAwc €XEL
avixveuBel yOpw amo 270 yolatiec oe
epuBpEC petatoTioelg petafy 3 kal 6. H
avokaAudn autr €ywe oo pLo opada
Eupwraiwv aotpovopwv, xapn otnv
g€atpetikn svatoOnota tov opyavou MUSE
oto MoAU MeydAo TnAeokoro (VLT ) tou

ESO.



ATtoteAeopa aplOpNTIKNAG Tpocopoiwong* twv Agertz et
al. (2009) rou Seiyvel Tn cuoowpeuon PuxpoL agpiou
o€ YOAa§LleG KOLTAL pPrKOG KOOHLKWY VIHOATWVY KAl TV
ektivaén aeplou epmAOUTIOpEVOU O BOapER OTOLKELD
OV TTAPAYOVTaL 0T aoTeEpLa. Me phe xpwpa,
Puxpo agplo. Me KOKKWVO xpwpa, eva GwTooTEPOVO
aepiou tou Beppaivetal og TOAU uPnAn
Beppokpaocio.

* H oplBpntikn 1tpocopioiwon eivot EVag UTtOAOYLOpOG
TLOU EKTEAE(TOL OE UTTOAOYLOTN KOl ETULOLWKEL VOl
QVOTTOPOLOTIOEL EVAL TTPAYHOTIKO CUGTNHOL
AoapBavovtag uroyn toug vOpoug TG GUCLKAG. MNa
TOPASELYHO, PTCOPEL KAVELG VO TTDOCOPOLWOEL TN PON
EVOG TLOTAPOU, TO OXNUATIOpO €vOg YaAadia K.A.1t. Ot
TCPOCOOLWOELG MTOPEL VA SLAPKECOUV PNVEG
UTCOAOYLOPIWV OLKOMIN KOl OTOUG TOXUTEPOUG UTTOAOYLOTEG,



> avtiBeon pe O,TL PTOPEL va TLOTEVEL
KOVELG, N TTEPLOCOTEPO cuVNBLopEVN VAN
(Bapuovia) dev Bpioketal otoug yaradieg.
To 2Upmav aroteAeital arnd 5% Papuodvia,
25% okotewn VAN kot 70% okotewvn
gvepyela. To KAaopa twv Bapuoviwyv otn
ouviotwoa TG UANG elvat emopévwg 5 / (25
+ 5) = 17%. Ztoug yalalieg, Exel petpnBel
OTL TO KAAopa Twv Bapuoviwv dev
urtepPaivel o 3%. ETopEvwg, Tavw oo
80% twv Bapuoviwv PplokeTal EKTOC TWV
yoAaélwv. Auta ta Bapuovia TtoteveTAL OTL
EXouv ektTvaxBel amo urepkalvodaveic
ekpnéels oe yaladieg xapnAng padog kot
aTto evepyoUc Tupnvec* oe yalaéieg
peyaAutepng palog. Autn n ektivagn tng
UANG epTAouTileL TO SLayoAa§LoKO HECO pE
BapLd oToLXELQ TTOU TTAPAYOVTAL ATTO TA
aoTEPLA, OTTWG avBpaka, oéuyovo, aidnpo.

* BAere TUIMP 6
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Ot padiot eEMegttkol YooLeg, 700U PavovToL pIE KOKKIVO XPWHIAL VoL
OUYKEVIPWHEVOL 0N SLcTOPWOoT Twv VNpdwyv. Ot oTeelpoelSeis yohasieg,

IOV EPPOVILOVTOL pIE PITEAE XPWHIOL BPICKOVTOL PECOL OTAL VAIOTOL

OL omelpoeldeic yahatieg £xouv TOUC AEOVEC

§ TeepLotpodr|g Toug EVBUYPAPPLOHIEVOUG HIE TaL

vipoa. Ot eMewttikol YoAagieg, oL omoiot

ll T(OOKUTTTOUV OO TN CUYXWVEUOT| OTEELPOELOWV
YOAOELWV, EXOUV TOUC AEOVEC TOUC KABETOUC

TYPOG TOL VNIGITLOL Mnyr: Sandrine Codis




Awadopetikol tuTtoL yohalwv teivouv va
Bplokovtaw og SLadOPETIKA pEPN. 2TA OHNVN,
Bpiokoupe ouvnBwWG oyKwELG ENEUTTLKOUG
yaAadieg otn Stactaupwon Twv vnpdtwy. Autol
oL yohaéleg TeepLlexouv povo rtald aotpa (yu
QUTO KOLL TO XpWwpa TOUG €ival KOKKWVO). Meoa ota
16l T vnpatia, Bplokoupe cuvnBwg
omelpoeldeic yohaiec. Autol ot yahaieg
oUCOWPELVOLV PUXPO AEPLO TO OTTOLO OTN
OUVEXELO OXNMOTI(EL AOTEPLO- OUTO TOUG SLVEL TO
XOPOAKTNPLOTIKO YTEAE XPWHOL TOUG,.

To 0LEPLO TTOU CUCCWPEVETOL GTOUG PTEAE YOAa§leG
TCPOEPXETOL OTTO TAL EEWTEPLKA THHHOTOL TWV
VNHOTWV, Ko oL AEOVEG TTEPLOTPOPHG UTWV TWV
yaAa§Lwv TEVOUV VaL EivaL TEPOCAVATOALCHEVOL
ToPAANAQ pie To vpa. To avtiBeto oxuEeL yla
TOUG KOKKLVOUG, EAAeTTTIKOUC YaAaéiec, oL omoiol
OUXVA ELVaLL TO QTLOTEAECHIA TNG CUYXWVEUONG SUO
Slokoeldwv yoha€uwv. 2tn oeAido 12
TOLPOUCLALOVTOL QUTEG OL TALOELG OE€ APLOPNTIKEG
TCPOCOHOLWOELG.



Koull

Molal a7td AUTEC TG ELKOVEC OelyveL:
* EvBuypappiopevoug yaasieg;
*  KOoopwa vnpatioy

* ‘Evav LoTo apaxvngc;

Amtavtnoelg oto omoBodUANO
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Mpocopoiwon tou
KOOHILKOU LOTOU



To oUpTOV 6T0 TOETAKL pou No 1 3

To pkpo auto BLpAtapakt cuvtaytnke o 2020 arwo v
Frangoise Combes amo to Actepookorteio tou Maplolov
(ToAALQ).

Ewova e§wduAou: AplBpnTikn Tpocopoiwan tng
KOTOVOMNG TNG OKOTELWVIG UANG OTOV KOOMLKO LOTO.
000 L0 AVOL(TO TO XPWHA, TOCO PEYOAUTEPN N
rukvotnta. Ot yaladieg oxnpatilovtot Kota pnKkog
TWV VNPATWV KoL Ta opnvn yaAa§lwy ota
oTOPOSPOpLA TWV VNpATWY. AUTH N TPOCGOpOLlwanN
armoteAel pEpog tou epyou mpotiekt Millenium,
Mnyn: Springel k.a. (2005).

[0 vaL pPABETE TEEPLOOOTEPQL CYETUAL PIE
TG EKOOOELS Ko ToL BEpiormoL Ttou
Jo0poUcIAovton oto PYBAOPAKL,
emokedOeite TV LIOTOCEASAL
http.//www.tuimp.org
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