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TNV KOTAPPEVON EVOC
£VOC YLYAVTIOU VEPOUC aEPiwV TTpLY arto Ttepimou 10
SloekatoppupLa xpovia. Ta BEAN oto oxnpa UTIoSEKVUOLY
TNV KatevBuvon ¢ Kivnong Tou agpiou. ZAUEPQ, YVwWPL-
(oupE OTL N Sladikaoia oXNUOTIOHOU TwV YaAaELwV gival
TIOAU TL0 TTEPUTAOKN AtO O,TL UTIOSNAWVEL AUTO TO HOVTEAO.
Bapuovikn

UAN
(4%)

4. sxnpatiopévog yahaiog

To 1933, o Fritz Zwicky

ETPNOE TG TOXUTNTES TWV
YOAOELWV OF EVaL TEPACTLO

f oLIVOC, Ko n uPNAn

I 5LOLOTTOPAL OTILG TOXUTITEC

ERTOV 081 )yNOE OTO CUMITEPOAICOL OTL

N A0l TOU OLINVOUC KUPLOPXELTOlL oo
aopotn oKotewn UAN. To 1998, 5U0 oadeC EpeuvnTwV
avoKAAU AV OTLTO UV SLOICTENAETOL |UE ETTTO{UVOLEVO
pUBLIO. KaBwc Sev ywwpiloupe T Ppuon TG EVEPYELOC TIOU

TIPOKOAEL QUTrV TNV ETTITAUVON, TNV OVOUACOLE OKOTEWVA
EVEPYELOL

To 1924, o Evtoutv XaurA £56¢eLée OTL T

T PATNPOVUEVA OTIELPOELON vEPEAWHATO ATOV
otV paypatikotnta dAAot yalagieg
napopolot e tov Nahagia pac*. Nepacav
niepimou 30 xpovia PEXPL Vo EpPavIoTOUV T
TPWTA LOVTEAQ TTOU €€nyovoa TOV OXNUATIOUO
QUTWV TWV AVTIKELUEVWV. Q¢ €K TOUTOU, OL
YVWOELG LG YLa To BEpa auto gival ToAu
npoodartec.

H tpéxovoa Bewpia yla To OXNUATIOMO KO TNV
g€EALEN Twv yohofwwv Baoiletal oto mAaiolo tng
KOOMOAOVYLKNC otaBepadc A kat tTng Puxpnc
OKOTELWVNC UANG. 210 TAQLOLO aUTO, TO ZUUTIOV
TIEPLEXEL TPl KUPLOL CUCTOTLKA: TIEPLTIOU TO 26%
elval Puyxpn okotewvr VAN, to 70% eivou
OKOTELVH EVEPYELA KAl LOVO To 4% ival n
KQVOVLKN UAN 1tou yvwpiloupe (avadepetal wg
Bapuovikr UAN). H avadoyio HeTaél autwy Twv
CUOTATKWY KaBopilEL TOV TPOTIO LLE TOV OTIOLO
oxnuortilovtal ko e€eAicoovtal oL SOUEC OTO
Zupmav. Qotooo, HEXPL TwP, Oev yvwpilloupe
TIOLOL ELVOLL OLUTA TOL OKOTELWVA CUCTOTIKAL.

* BAéne TUIMP 3
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*0 110 ouvnRBNG Ko Biloog TPOToG yLa vat
korroiotpaipoLv Siokol yohaLuwv Ko va
HETOTPArTouV o€ opapoeldELS YOAAELEC.

Ornoladrnote Bewpio ToU oXNUOTIOLOU KL TNG
g€EMENC Twv yoakLwv €xeL To SUOKOAO £pyo vat
£ENYNOELTL, TIOTE Kol TIwE cuBativouv SLadopeg
bUOLKEC SLEPYOLOLEG YLOL TOV OXNOTLOO OAWV TWV
SLapopETKWVY TUTIWV YaAQELWV TTIOU TTOPOTNPOUE
onuepa. N'vwplidoupue otL n akohouBia Hubble™ dev
ivou pua e€eAktin) axkoAouBia. To Staypappo otnv
artEvavtt oAb oL areoVIlEL TIC SLAOPOLIEC TTOU
LITopoUV val 08nyrnoouV 6To CXNUOTLOUO
ENEUTTKWV Kol OTIELPOELOWV yohaELwv. OAa
EEKIVOUV UE LUKPOOKOTTKEC OLOKUUAVOELG TNG
TIUKVOTNTOS OTO TIOAU, TIOAU VeapO Z0pra. Kolbwg
10 Z0prav SlooTtEMETAL* ™, N Evioion auTtwy Twv
SLOKUAVOEWV YiveTa OAo Kot peyoAUTeph. TEAKA, N
Boputnta kepSIZeL Kt  AAWG OKOTEWVAC UANG
KorrappEEL. To KOWTO OlEPLO EAKETOL TIPOC TNV AW KOl
pUyetay, oxnuorti{ovrac aotepta. To av to
artotéAeopa Ba sivo Evag ENEUTTKOC N EVOLC
oTtELPOELON G Yohakiag Ba eaptnBet aro thv
MEPLOTPOGN KAl TNV TTOCOTITAL AEPIOU OTNV AAW Kol
arto 1o av Ba cUBOUV CUYXWVEVCELS e AAAOUC

yohoiec. * BAéne TUIMP 3
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2TO LEPAPXLKO LOVTEAO GXNMOTIOUOU YOAOELWY, OL UKPO-
TEPOL YOAOELEC OXNUOTI{OVTOIL TIPWTOL KOl CUYXWVEVOVTOL YLOL
VoL OXNUATioouVv OAO Kalt peyoAuTtepouc yahaiec. To dévtpo
OUYXWVEUONG 10U atlVETOL OTO TIOPOTTAVL) O LLOL OTTELKOVIZEL
auth tn Stadkaoia. Ta povieha Selxvouv OTL 000 peyoAU-
TepoC eival o yahaiog, Tooo peyoAUTEPO ival To KAAoLLOL
TWV QOTEPWV TIOU OITOKTNONKOWV LECW CUYXWVEUCEWV LIE
LUKPOTEPOL CUCTHUOTOL

2TO KOOLOAOYIKO LOVTEAO TTOU TIEPLYPADEL TO
YOOV OLC, OL APXLKEC OLOKUAVOELS TNG
TIUKVOTNTOS EXOUV UEYOAUTEPQL TIAATN OE UKPOTEPEC
KALOIKEC. AUTO ONULALiVEL OTL oXNLOT{oVTOL TIPWTAL
LUKPOTEPEC AAW OKOTEWVAC UANG KOl CUYXWVEVOVTAL,
oxnpoifovtag 0Ao kot peyaAUTepeC AAw. H Lotopia
OXNUOTIOMOU LULOG OAW OKOTEWVAC UANG ITOpPEL vaL
neplypadel arto Eva HEVTPO CUYXWVEUCEWV. Emeldn
OL LUKPOTEPOL YOAOELEC BploKovTol 08 UKPOTEPEC
OAWC OKOTELVAG UANG, O OXNMOTLOUOC TwV YOAQELWV
ylvetau LepapyLikal. Qotdoo, OL TIOPOTNPAOELS
Selxvouv OTL oL UKPOTEPOL YOAQELEC oXNUATIoOV T
QOTEPLOL TOUC OE PETOYEVECTEPOUC XPOVOUG OF
OUYKPLON UE TOUC Ho{kouS YoAoEiec. AUTO TO
doauvopevo e "oplikpuvonc” cupBaivel emedn ot
oYKwOELC yohatiec draocav vwpitepa o€ L
KPLOWLN OUVOAIKH) LA{0;, N OTtoLaL EITOOLOE ToV
TEPAUTEPW OYXNUOTIOMO ACTPWV. ATTO TNV AAAN
TAEUPA, OL UKPOL YOAQELEC Lrtopouv va oxnuati{ouv
QOTEPLAL YLOL LLEYOAUTEPO XPOVIKO SLAoTNUQ,
0ONYWVTOG OE EKTETAWEVEC LOTOPLEC OXNUOTIOUOU
QOTEPWV KOl VEOTEPOUC ACTPLKOUC TANBuoHoUC.
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000 0 YoAO£LaG EXEL AEPLO KAWL TO QLEPLO Eivai og BEon
val PUXeTalL, UITOpoUV VAl OXNUOTLOTOUV QOTEPLAL.
QoT000, oL EKPNEELS couTtepvOPal areAsuBepwWVOLV
EVEPVYELOL TIOU ITOPEL VoL BEPIAVEL KOl VOL EKTOEEVOEL
QEPLO aTto Eva yohoia. Av o yohalog sivan UKpoc, n
Baputnta eivot TtoAU aduvalin Yol voL EYITodioEL To
aEpLo va Staduyel, ko ot n Stadwaoia
ovorrpododOTNoNC TwV courtepvo o Bat KomaoTelAeL
TOV OXNMOTLOUO ACTPWV. 2 PEYOAUTEPOUC YONOELEC,
N avatpododOTNON TWV EVEPYWV YOAOELOKWV
riupnvwv™ (AGN) €xel LeyaAUTEPO QVTIKTUTIO OTOV
KUKAO OYNMOTOLOU TwV AoTPwV Tou. 2€ evav AGN, n
KEVTPLKI) UTIEPUEYEDNC Hawpn TPUTOL ToU YoAokia, e
LAl EKOTOLLLUPLOL EWC SLOEKATORUPLOL POPEC
ueyoAUTepn arto ekeivn tou HAwou, kortaPpoyBileL tnv
UAN Kol arteAsLOEPWVEL EVOL TEPAOTLO TIOOO EVEPYELOC
TtoV Beppiativel To TePBANoV aEpLo. MEeAETEG
Selxvouv OTL oL OLOTNTES TwV YOAELWY EE0PTWVTOL
Ot TN MA0L TNG KEVTPIKNG TOUG MotUpNG TPUTTO,
YEYOVOC Ttou Oeiyvel OtL n avarpododotnon aro
QUTA TaL TEPOrTa TIAlEL OspeAlwdn poAo otnv e€EAEN

TwV yoAaLwv.
* BAene TUIMP 6
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TIEPLOCOTEPO XPOVO XPELALETOL
10 PwC ToU Vo PTAoeL o€ PAC - SnAadN, TOOO TTLO TIoW OTo
TopeAB0V Tov BAETOULE. ELKOVOL TIOIpOKATW: TTOOOTN P OELS
TIOAU HOKPWVWV YOAOELWV TTIOU SELVOUV TIWE ATOWV TIPLV OO
TIOAU Koupo.

FaAaiec mapopolot pe tov Nadaéia pog

Nwaotnpuiko TnAeokoruo Hubble - SDSS

¢ 5.1 /.8 R | 10.4

NASA kot ESA SLOEKATOUUUPLOL XPOVLA TIPLY

To pwc tadevel pe taxutntat 300.000 XMOLETPWV
ava SeutepOAeTTTo, N ool eiva UPNAL, AN
TIEMEPOOEVN TW). H ouvEnewa siva ot oL BaBLeg
TIOPOTNPOELS TOU OUPOVOU OIS OVOLYOUV £Vl
riopaBupo oto TapeABovV. Me ta SlooTnuka
TNAEOKOTTLQL, UITTOPOULE VOL TIOPOTNPAOCOUE YOAOELEC
TOOO MOKPLA TIOU TO GWC TIOU EKTTELTTETOL OTTO
autoU¢ tacidee oto Sidotnua yia mepirov 13
SloekaToppUpLOL XPOVLOL TIPLV GTAOEL OE EUAC.
Emopevwe, BAEMOUE auTOUC TOUC YOAOELEC OTIWC
Ata TpLy arto 13 Sloekorroppupla xpovia! Xto
TIOLPEABOV, 1TV TTILO AKAVOVLOTOL, ELXOLV TIEPLOCOTEPO
QEPLO Kall oxNUaTt{oly aotePLaL e TIoAU uPnAGTEPO
PUBUO oo O,TL oL yahokieg onpepa. To Slaotn ko
tnAeokoro Hubble £Byae ekTANKTKA EVKPLVELC
ELKOVEC TWV YOAOELWV, ETITPETTOVTAC MOC VOl
avakoAUWoUE TIOAMEG TTTUXEC TNG TIPWLUNG EEEAENC
ToUC. To eMEPXOUEVO SLOOTNIUKO TNAEOKOTTIIO James
Webb Ba eiva og B£on vor armoKTroeL ASTTTOEPEIC
ELKOVEC YOAOELWV O TIOAU LEYOAUTEPEC OTTOCTAOELG,
ETUTPETOVTOC MOC VOL TIOPOTNPAOOUUE TOUC TIPWTOUC
yoAaiec!



Fa)\a§|sg o€ npooouomoag

. s | Tic TeAeutalec OEKAETLEC, OL KOOLLOAOYLKEC

: TIPOCOUOLWOELC OE UTIEPUTIOAOYLOTEC MOLC

BonBnoav va KaTtovornoouLE WS oXNUaTio-
E] E] E] E] E] E] TnKav Ko e€eAixOnkav ot yaAaéieg. Ol eLKOVEG

I'Iapampoupavm ya)\aélag Sloan Digital Sky Survey | otn Suthavn G,EMGOL GEiXYOUV s anore)\éol-

LLOLTOL LLLOLG OTTO TLG LEYOAUTEPEC TTPOCOUOLW-

TUYKPLON LETOEY TIPOLYLOLTLKWV TTOLPOTNPAOEWVY KoLl OELC TIOU €XOUV Yivel MoTE pexptL onpepa. Ot
£LKOVWVY YaAAELWV TTou SnptoupyRBnkav amd TIPOOCOMOLWOELG QLUTEC TIEPLYPAPOUV TIEPLOOO-
T(POCOUOLWOELC OE UTIEPUTIONOYLOTEC TOU Tepa amo 13 SltoekatoppUpLa XPOVLOL KOOULKAC
ripoypapporoc Hustris-TNG. ZXAMO TTapomavw: €§EALENG EVOG OYKOU TIOU TIEPLEXEL HEKADEG
Sladopetikol popdoAoyikot TuToL ElKOVA KATW: XtAtadeg yahakieg. MeplapBavouv agpto,

QOTEPLA, OKOTELVA UAN, OKOTELVI) EVEPYELA KOl
Sldpopec GUOLKEC Slepyaoiec OTIWCE N AOTPLKN
gEEALEN, O XNMULKOC EUTTAOUTLOMOC KOl OL
unxaviopoi avatpodpodotnong. Mapa tnv
TEpAOTLA TTIOAUTTAOKOTNTA, BAEMOUE OTL OL
TIPOCOMOLWOELG OVATIOPAYOUV ATILOTEUTO KOAQ
TLC LOLOTNTEC TWV MpayHaTIkwy yodaiwyv! Ot
T(POCOMOLWOELC LUTEC Eival TOOO TTIOAUTTAOKEC
Tou, av NTav duvatov va TG EKTEAECOULE O€
eSS S g€va ouvnBLlopEvo uttoAoylotn, Ba xpetalovtav

1= &GE,ja;lowl’,pll?pém ,cpu,a ofpepa EKATOVTAOEC EWC XLAAOEC XpoOvLIa yLa va
oAokAnpwBouv!

e€EALEN evOC Mpooopowwpevou yahaéia oe cuykpLon
LLE TTOPOTNPNMEVOUC va?\a&eq riapopoLac NALKLOC.
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ATIOVTNOELC
H ripooopolwon ELKOVEC
glvoll arto To POYPAULLOL
llustris- oL tapotNPNOELS
glva aro tnv Pndlakn
ETILOKOTTNON TOU oUpaVoU
Sloan.
Eiva Suokolo va Eexwpiosl =
KOVELC TN Mot oo TV AAAN,
gtoL Sev sivay; 3

Koul(
Mropeite va
QVOYVWPLOETE MOLEC aTIO
OLUTEC TLC ELKOVEC
dnuovpynonkav armno |
TIPOCOOLWOELG KOLL TIOLEC,

glvoll TIPAYUATLIKEG
TIOPATNPNOELG;

ATOVTACELC OTO
omtoBoduAlo




To cuuAV OTO TOEMAKL pou Ap. 23

AuTO t0 PpuAAAdLo ypadtnke to 2021 amod tn Marina
Trevisan arto to Universidade Federal do Rio Grande do
Sul (UFRGS, BpadtAia) ko avaBewpnBnke oo tov Allan
Schnorr Miiller (UFRGS, Bpadthia) ko tov Gary Mamon
(Institut d'Astrophysique de Paris, FToAALL).

Ewkova eEwdUAAoU: omtelpoeldng yatatlac onuepa, 4

dloekatoppupla kot 11 dltoekatoppupla Xpovia tpLy.
Mnyr: NASA, ESA.

Mo VoL LAOETE TIEPLOCOTEPQL YLOL T
OELPAL OUTN KOWL YLOL T BEpOTaL TIoU
riapouotdi{ovtal o€ auTto To GUAAOLO,
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http://www.tuimp.org.
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