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H kooutkri akTtvoBoAia dnw¢ tnv €(6av ot ematriuoves tng NASA, UETA and oxETIKN
eneEepyaoia. 2to péoo BAEmovue tn dtayaaéiakn aktivoBoAia oto vépuvBpo pdoua.

ApOpo, Tov YyvwoTtoD KaOnynti George Ellis, oxeTika@ pe to MoAvocOumnav
dnpooisvoe To MePLOodIKO Scientific American. To Oépa gival MOAD emikaiLpo
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KoL S1a@opolL EMOTAMUOVEG (KaL SNHocLo-ypd@ol) YPA@OouVv TIG amMOYELG TOUG
OXETIKWG. Me a@oppR Aotmoév To ApOpo avtd, Ba AOtAa va eMIONMAVW T
€EAGC OTL TO 0OPATO MOGC ZVOMUMAV EKTEiIVETAL HEXPL 14 OLOEKATOM-HUpPLA £TN
PWTOC mMepimov, KalL Ta O6pLd TOL SLacTEAAOVTAL HE TNV TAXOTNTA TOUL
PWTOG. OpwG, 6ev vTAPXEL AOYOG Va TE-AELWVEL EKEL aKPLBWGC TO Z0pmav. O
MPAYHOTIKEG TOL SLAOTACELG MTIOPEL Va €ival TTOAD HEYAADTEPEG, Kal (OWG
elval aneLpeg.

Ané TIC TPWTEG Aloelg Twv eElowoewv medlov Tou Einstein, oplopévec
avaé-povTav oe amelpo Zopmnoav. Onwe sival yvwoTtd, oL KOOUOAOYLKEG ADCELC TWY
e€lowoewv Ttou Einstein glvat tTpwwv €-0Wv. (a) Z@alplkd ZOumav, TMEMEPACUE-VO
avev meEPATWY, (B) YmepBoAlké ZoOumav dmnelpo o€ OLaoTtdoelg, Kat (y) EvukAei(delo
20umav, AmeELPo Kat avtd, 0Tto 6pLo PETOED TOL CEALPLKOD KOL TOL LTMEPBOALKOD
20umnovtoC. EmMopMévweg n 16éa €vl6g ameipov Zoumavrtog 6&v eivar KATL TO
Kaitvolpylo. YIAPXE oxXedbov amdé tnv apxn tTNG NeEvikAg Oswpiag tnG Z)e-
TIKOTNTOG (1916). MPdyuatt, n Abon Ttouv de Sitter (1917) avagépeTal oe &va
anel-po opmav. MNavtwe, Bewpeital avto-vénTo 6TL G’ éva TETOLO ZOUTAV LoXVoLV
ot (8ot puolkol vouoL mavToo.

Ev toOTolg TNV teAevtala dekaeTia dla-tunwWONKE N dmoyn OTL €Ew and To ZOU-TAV
HOC, Ot TEPAOTIEC OTMOOTACELG, ULTMAPXEL EvaC amMeEPLOPLOTOC OPLOPOC GA-Awv
ZOPMAVTWY, MOV TO KOBEVA TOLC £XEL BLAPOPETIKOOC QULOLKOOC VOUOLC TIOL €XOULV
emAeyel kKatd Tuxaio TPoémo. To OOVOAO TWV ZUPMAVTWY ALTWYV amo-TeEAE( TO
MoAvoOunav. Etol m.X. evw 0To 8KO pog Zopmav n BapdTng eival 1040 QOPEC
a0BevéoTepPn AMO TIC NAEKTPO- MOYVNTIKEG OLVAMELG, o€ AAAO ZOumav n BapdTNG
propel va elvatl LoxvpoTePN and TIC NAEKTPOMAYVNTLIKEG BUVAMELG, K.O.K.

H 16éa Ttouv MoAvoOuMavToG oTNPIXONKE eV HéPEl 0T Oewpia TWV Xopdwv.
H Oe-wpia avTtA ep@avileTtal 0 5 MAPAAAA-YEG KAl AVAPEPETAL OE XWPOULG
10 | 11 Saotaocewv. TEooeplg dlaoTdoelg elval o ouvriBng XwPOXPOVOG, EVW oL
vnoAol-e¢  OlwaoTtdoslg  vmotiBetat 6Tl elval cuunayomolnuéveG, dnAadn
NMEPLBAAAOLY KOATA KATOLO TPOMO TIC 4 dlaoTACE ONMWC €vag AENTOC CWARVOC
nEPLBAAAEL €va KAAWSOLO 0TO KEVTPO ToL. AAAG n ouunayomnoinon eEaptdTal and TG
QL-OKEC OoTaBEPEC oL Loybouv otnv KABe mepintwon. Etol vnoAoyietal 6T, av
NMAPOLUE aUOA(PETEC TIHEC TWYV OTABE-PpWV ALTWY, B EXOLUE Kal QVTIOTOLXEC
HOPQPEC ZLUTIAVTWV.

O E. Witten €6&el&e 6TL oL 5 popeéc TNG Bewplag TwWv Xopdwv cuvdEovTal HETA-ED
TOuG. AuTto Tov €kave va uvmobéoel 6TL vmdpyxel pla BaboTeEPn Bewpla mOL TNV
ovouaoe “Oewpia M” (pHaylkKA R HLOTN-PLWONG Bewpia | Bewpia pepBpavng),
n omoia AauBdvel 5 OBLAQPOPETIKEC HOPQEC OE BlAPopeC MEPUMTWOELS. [MoAAol



npo-onddnoav va Bpouv TN Bewpla M, xw-plc Spwc emtuyxia. Etol o Hawking
(2010) eime TeAkd 6TL n Bewpla M €lval To cOVOAO TWYV 5 ALTWY BEWPLWY KoL
T{-ote meploodTEPO.

AMG n  Bewpla M emtTpénet  €vav  TEPA-OTIO aPOUO  OLAPOPETIKWY
guunayonotjoewv. O aplBUdC avtdc eival TG TAEEWC TOUL 10°90, AnAodn
untdpxouvv TOoLAGxLoToV 1 pe 500 UNdEVIKA BLa@O-PETIKA ZOUMavTa, Kol KABe Z0umnav
EXEL BLAQOPETIKOUG PUOLKOUG VOUOULC. Agv amoKAsleTal HAALOTA O aPLOPOC aLTOC va
elvat dmnelpog.

Yndpxouv OpWG aLTA T AAAa ZOpmavta Touv MNoAvovunoavtog; H andvtnon i-val
“Twtl o6xy” Apkel Ta padnuatikd Tov MoAvolOpmavtog va €(val QLTOCULVETH.
Mepikol paAloTa, 0nwcg o Tegmark, Aéve OTL KL TA PHOAONUATIKA GAAWY ZLPTIAVTWY
propel va elvatl dlagopeTikd amnd ta dikd poc.

Mepikol €kavav opLtapévoug LIOAOYL-OUODC Yia To TOo0 PaKpPld prnopel va si-val Ta
AAAa Z0umavta mépa and To Ok pag. O oplillwv ToL 8IKOD POC ZOUTOVTOC OATEXEL
14 diwoekaTopplpla €Tn QWTOC. AAAG TO MANOCLECOTEPO E€EWTEPLKO ZOumMaAvV TOUL
MoALCOUTIOVTOC OTIEXEL k&-Ttop1010000000 €TN QWTOC (1 pe BéKa eKQ-TOMMLPLA
HNOEVIKA). Kat €va ZOumav moPOUOoL0 UE TO BLKO HaC améEXEL TOLVAG-YLOTOV 1010>100
€TN QWTOC.

AANG TéTOola ZopmovTa, Tov elval mépa and Tov opifovtd pog, eV PMopPolUE va Ta
aVLYVEDOOUVUE, OUTE va HAC EMNPEA-OOLY, APOL dev vMAPYOLY EMOPACELC TIOL va
METAOBOVTAL HE TAXVTNTEC ME-YAADTEPEC amd TNV TAX0TNTA TOL PW-TOC. EMOuEVWG
@aiveTal OTL €ivat addvaTto va pabovps av vnapyet To NMNoAvovumav, o0TE
TWPEA, OUTE OTO AMWTE-PO HEAAOV, £0TW KoL META amd MOAAQ SLOEKATOUMOPLA
€tn. Mpdyuat,, KABWC TO ZOumav OlaoTEAAETOL OXL HOVOV BEV AULEAVOLUE TLG
MANPOQPOPI(EC HAC YLX TIC HOKPLVEC ATOOTACELS, AAAG XAVOUUE CLVEXWC TNV EMAQH
HME TOULG POKPLYOUC YoAagleg Tov KOO pag Z0unavtoC. YmooTnpileTal OTL HETA
arné 10116 €Tn O6AoL ot aAAotl yaAaiiec Oa €xouv @UYEL amO TO OMTIKO MG
medio. AAMG Kol oL aoTEPEC TOL YoAa&lov paCc Oa OKOPTILOTOOV OTA OXAVEC
dldotnua, €Ew and ta 6pla tou yaAagiov pag, Kat Ba pel(-vouv PHOVO LTMOAE(PMUATA
TOUL NALAKOU pa¢ ocvoTthAuaTog (a@ol o HALog Ba €xel oBrioel Kal eivatl ap@i{BoAo av n
yn Ba meplpépetal yOpw amnd avtdv).

AANG peETA amd 10116 €Tn vnmoAoyi(eTtal 6Tl n (dla n OAN Ba €xel xdaoel TIC OLVA-OELC

WBLOTNTEC TNG. YmoAoy(letol Bew-pnTkA OTL Ta MPWTOVLA, TOL €lval Ta TAEOV
€votabr] owudTtia tnG OANG, Ba apxioovv va daomwvTtal HETA amd 1033 €Tn, Kol
META amod 10116 €tn vmoAoyi{-Cetal OTL TO 20umav Oa elvat pévo €va vEPOC
QeWTOViwY (pall (owg pe vetplva). Emopévwg, 6ev vmdpxel eAnic 6tL kdmo-te Oa



€XOLUE KATola EMKOWVWVIa oL va pag meloel ywa tnv vmap&n touv MoAv-cOUMAVTOC.
Téte Mol emyelpridaTa Mo-pouvaldlouvy Ol LTIOOTNPLKTEG TOL MOALCOPTAVTOC YL
TNV Omapén Tov;

Znueiwon: to napov apbpo dnuooleveTaAl 0 ovvepyaoia UE TO MEPLOOIKO Physics
News -http://www.physicsnews.gr - kat Tnv Evwon EAArvwv duvotkwv



