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EkTtoc amnd ta didpopa povtéAa mov €Enyolv TNy €€EEALEN ToL X0uUNavToC, N Bewpla
™G MeydAnc EkpnEng €xeL ocav Baolk MApAUeETPO TNV VMAPEN apXNG yLa €VVOLEG
OTIWC 0 XWPOG, 0 XPOVOG, AAAA Kal To (6lo To Z0umav. ZOPEWVA HE TO HOVTEAO TIOL
npdtewe o aBBac G. Lemaitre (1894-1966) n apyry Tov ZOpnavtog evtonileTal o€
Eva HOBNUATIKE avWpaAo onueio, 6mov 0ASdkANPN N Ao Tou €(val CUYKEVTPWHEVN
o€ éva MPWTAPXLKO &TOUO PNOeVIKAG evTpomiag, HE TNV aKT{va Kat Tov Xpovo va
€xouv undevikéc Téc (R=0, t = 0) (E. Aavélng & E. ©€odoaiov, To Zounav mouv
ayannoa, 1999). Katd tnv npwtn autrd €noxry Touv Z0UMnavTog, N omnola ovoudleTal
Enoxy Planck, n ©cwpla tng ZxeTtikdtTnTOg 068V LOYXVEL, ME TNV TLKVOTNTA TNG
evépyelag, TN PBapdTNTA, TOV XPOVO KAl TNV KAUMUAGTNTO OTOV XWPO va sivatl
anelpec. H €kpnEn avtol TOL MPWTAPXLKOD ATOUOL MPOKAAE( TNV apXLkhl EKOETIKA
dlaoToA Tov ZOPMavToC (MANBWPELOTIKA SlaoToAn), N onola odnyel otov otadlakd
OXNUOTLOMO TWY MPWTWY XNUIKWY oTolxelwv Kol €v ouvexela Twv quasars, Twv
YOAQELWY KAl TWVY MAAVNTIKWY CLOTNUATWY. Emopévwg, n Bewpla avth mpoomnabel
VO AMAVTACEL OTO @QLAOCOQPLKO €PWTNUAX av 0 KOOUOC OJBlabEtel apyxn, €vw
QALVOMEVIKA Oelyvel va elvalt ocOh@wvVn HPE TNV XPLOTIWOWVIKY €ppnveia  TNG
MPOEAELONC TOL KOOUOUL aTd TO «T{MOTA», KABWG OV ylveTaLl AOYOG YLX TO «TPLV»
T™Nv MeydAn Ekpngn (Mmtadkng, 2014).

H Bewpla mov dletinwoe o G. Lemaitre nepl Tng undp&ewc tov apxtkod atéuov and
To onoio Eekivnoe n 6LAOTOAN TOL ZOUMAVTOC €vioXVONKE amnd TNV dlamnioTwon Tov
aotpovouov Edwin Hubble (1889-1953), tng WBdTNTOC TWV YAAAELWY VO
anmopakpvvovtal. O E. Hubble pBdoet Ttou o@awouévouv Doppler-Fizeau kat
MEAETWVTAC MOKPWOUC YoAagleg, dlamiotwoe nMwG To @aoua Ttoug petatomieTal
MPOG TO £pLOPS AVAAOYWC MPOC TNV amdoTAcr TOUG.
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FIGURE 1
Velocity-Distance Relation among Extra-Galactic Nebulae.

Eikéva 2:To bidypauua mov ouoxeTiCel ThY andotaon vog yaia&ia
UE TNV Tax0TnTA anoudkpvvong tov. O E. Hubble napatripnoe 0Tt LMIAPYEL YOAUULKT] CUOCXETLON
(Hubble, 1929)

OvolaoTikd dnAadn, 6co mo pakpld Bploketal €vag yaAagiag, Téo0 ypnyopdtepa
amopokpOveTaLl and Tov nmapatnenTh, Adyw TNG adEnong Tou PAKOUG KOPATOC TOUL
@AopaTOC Tou. Katd Aoylkh avayKaldTnTa EMOMEVWG, TO apXLKO ZOumav €(xe TO
MEYEDOC €VOC LTIOATOPLIKOD owuaTLdlov. EvtovTolg, To Z0umav g€ avTtd TO MPWLUO
oTAadl0 Ba mpémnel va e{xe MOAD Ukpd péyeBOC, TO omolo Puolkd dev BikatoAoyel TLG
ONUEPLVEC TOoL dlaotdoelc. Na avtdv Tov Adyo o PwWwoog @ualkéc Andrei Linde
vnmootAPLEe OTL N apXk OLXOTOAN TOU XOUMOVTOC YWwoTav HeE TOXOTNTA
MEYOADTEPN TOL QWTOC, XGpn otnv enidpacn Touv «medlov MANBWPELOUOD». QC €K
To0TOL TO Z0pmav OxL HOvo Oev elval OTATIKG, OAAA OVTIBETWG OLAOTEAAETAL E
EMLTAYXVVOUEVO PLOUO.
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Eikéva 3:H aktivoBoAia
vrmoBaBpov dnwc
PwTOYpPaAPrOnKe amé TO
. (https://map.gsfc.nasa.gov/media/990166/index.html)

To 1948 o Pwoo¢ @uolkéc George Gamow dletinmwoe akéun uia vndébeon, n
omola E€UEAAE va evioxboel tnv Bewpla tng MeydAng Ekpnéng. O omovdaiog
EMOTAPWY LMEBECE TMIWC av TIPAYUATL £ylve pla TETola KoAooolala €kpnEn, TéTE TA
«{yvn» T™NC B0 pumopovoav va avixvevBolLv. AvelATNOE EMOUEVWE TNV OMaPEN HLaC
dldyvutng oto ZOumav akTwoBoAiag, mov Ba amoteAel Tov «amndnyxo» TNG MeydAng
“EKpnENG. H BewpnTikn avtry cOAANYN Ttou PWoov pualkoL v TEAEL eTBeRBalWONKE.
To 1965 ot Allan Penzias kat Woodrow Wilson oto XO6ApuvteA tou N0 TCEpou
evtomoav éva €(doc odTpomnng Kal opoloyevolg oe peydAo Babud aktivoBoAiag
HEAQVOC OWHATOC TNG TéEewg Twv 3,52 =+ 1 K (Penzias & Wilson 1965), n omnola
anedelxOn nmwg elvat n Kooulk akTwoBoAla vmoBdBpov MoOL PWTOYPAPABNKE TO
1992 and tov dopuvedpo COBE (Kaku, 1995, pp. 19- 20) kat ev ovvexela to 2003
and Tov Aviyveut KooulkAc Avigotpomiag Wilkinson pe akppiy TR 2,7 K
(Wilkinson Microwave Anisotropy Probe-WMAP) (Eltkova 4).
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Eikéva 4: H aktivoBoAia vmoBabpov Ue eupavr KAIADTEPN QvdAvon ONMwW¢ amoTUNWONKE UETA armo 9 oL
(https://map.gsfc.nasa.gov/media/121238/index.html)

Mwa akdua €vdelEn tng MeydAng EkpnEéng elvat n ouykEVTPWON TWY XNUIKWY
otolxelwv o0To ZOpmav. ZOMPWVA HE TO MABNUATIKO HOVTEAO KATA TIC MPWTEG
OTLYMEG TNG dnuwovpylag (t=0,1 - 100 sec) oL MUPNVIKEC avTdpdoelg mov €Aafav
XWPO 0dAynoav otnv mapaywyrd onUovTKWwy nmocotATwy D (dsvtéplov),He , “He
KaBwg kot ’Li, mépa @uowkd amdé To kKuplapyo H. Metd amd LMOAOYLOHOOG
TMPOCAPUOCHEVOLC OTLC MPWTEC OTLYMEC dnulovpylag Touv X0umavtog, Ta oTolxela
mov dnulovpyribnkav £€xouvv w¢ €ENG: 75% H, 25% “He, 0.01% 3He kot D Kabw¢ Kat
10712 % 7Li. Ta mapatnpnolakd dedouéva and tnv anoctoArf WMAP emBeBatwvouv
ME TOAD HeEYEANn oakpi{Belwa Toug vmoAoylopolg yia to D kat to “He.lNa To 3He
LMAPXEL €va OQAAUO UIKPO OLOTNUOTIKG CQAAPA OAAG YWwPEI(C HeyAANn amdkAlon.
AvtiBeTta yla to ’Li €xoupe pla coBapr amdékAlon tTNG TAENG 3,4 Ot Ox€éon ME TA
napatnenolakd dedopéva ( Coc et al, 2004).
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