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Tourgpwto Saon
EPPOVICTNKOV KOTOL TV
Teepiodo Tou AsBoviov,
TEPLV 00 TEEPiFiov OO0
| exomopipUpLaL XpOVIaL
(0pwoTEPA, EWKOVAL pILOG
OoNpEPING LOUYIKAQK).

"H stnon g Adpodimnc” tou Mmottog (’l 485).
Togpyoauto Oefyvel _ .
QUTO 70U O {wypdidhog
Bewpolos WGV TIo
TRONJTYIN TOUXH TNG
$uonG ™ Suvopn TG
Baoooog, ™
oToBEPOTTIOL TOU
ebadoug, % ¢
TV EhabpdTrTIo Tou aEPa, T ?\awcpomra NG yéwnong.

bl KOOpIK) oTtethry: 1)

¥l aaotpodr) EVog 5G00UG

A )G 2 (Bnpiog a6 T0
ERRSEAL. LIETEWPITN TOUVYKOUOKA TO
P 12085.

H I'n oxnpatiotnke pwv oo wepirov 4,5
SLoeKATOppUPLAL XpOVLa, TV LOLa ETTOXN pE
Tov HALo Kal Toug AAAOUC TTAAVATEC TOU
nAlakou cuotnpatog. Ta Tpwta ixvn {wng
gepdavioTnKav TEPLTLOU EvVa SLOEKATOPHUPLO
Xpovia apyotepa. 2ta 3,5 dloekatoppupLla
XPOvLa TTou pecoAafnoav amo TOTe, Kopia
KOOMLKN KotaoTpodr) dev ftav apkeTa
kKataotpodlkn wote va e€aleidPel 0An tTn (wN
otov TAavntn pog! Mropoupe dpwg va
amokAeioovpe omotadnmote arelAn; H
astavtnon ivat oxu

2€ auTo to duAAAdLo, Ba culntrCoUpE TOuG
KOOMLKOUG KLV&UVOUG TTOU paG ATteAOUV, Ao
TOUC TtLO CUXVOUC €WC TOUC TtLO UTTOBETIKOUC.
Oa YLANCOUHE OpWG POVO YLa TOUG
KWOUVOUG yLa TOUG OTtolouG Yvwplloupe
Twpa, eArtifovtag otL dev uTtapyouv AAAoL...



KoNIEXVIKr ovoTmolpo oo
TWV BPoYwWV CwpomSIWwWV 7TV
opelAoVTOL OTIG KOOMILKEG
ativeg (owpomSw UPNANG
EVEPYELOCTIOU TaELdEVOLV

OpLOpIEVOL 0TTO QUTAL TOL CWHIOTOLOL EXOUV OIPKETH EVEPYELDL YLOL VOL
SLTTEPACOLV TV OIUOCHOIPAL P0G KOUL VOL XTUTT)COLV TOL IOpLOL
TOU 0EPaL SNILOUPYWVTOG SEUTEPOYEVELS BPOXES CWHIOTMOWV
700U Pravouv oto 601G AUTOL OL KOTAPPAKTEG SOOIV SeV
€1VOIL OPOITOL pIE YUHVO AL

Kored ) ket piag NALOKIG
eKhopING, EKTEEpITEETOL
HEYAAOG apIBHIOG NAEKTPKA
bopTIOpEVIWV OTOpILWY
owpomdiwv. Mepua arto
QUTA TOL CWpIOTiOLoL
SLadidovral poctn M, n orolal EUTUXWE THPOCTATEVETOL OTO
TO pOYVNTKO NG TEeSIO.

Otav auta ta nAtokda
cwpatidia pBavouv
otnv atpoodalpa,
HTTOPOUV VaL
TLPOKAAECOUV TO
daopevo Tou
artokaAoUpE BOpELO
KalL VOTLO CEAQLC.

HETOY AoTPWV Kot YoAa§iwv).

To AeyOpievo Kevo Tou Slaotrpatog Ogv gival
QILOAUTO KEVO. TNV TTPOYHOATIKOTNTA, TO
Sdlaotnpa Slarmepvatol aro eva oTabepo
pevpa cwpotTdiwv kABe eidoug (TTpwtovia,
NAEKTPOVLA K.ATC.) TTOU TTPOEPYOVTAL ATLO AAAQ
aotepLa Kat yohaéieg. BopBapdilopaote
SLAPKWG OITTO EVOL KATOLYLOPO CWHOTOLWV
(ouxva 6eutepoyevn cwpatidia, BA. Surhavi
oeAida). Otav oL KOOHLKEG AKTIVEG Eival TTOAU
EVEPYNTLKEG, PTTOPOUV VOl TTPOKAAECOUV
VEVETIKEG pETOAAAEELG. AuTh €lval N TTLO
OUVNBLOPEVN KOOMLKN OtELAN OTNV OTtolal EXEL
TPOCOPHOCTEL N {wn otn I'n.

Ta cwpatidla Tou EKTEPTEL 0 HALOG KATA TLG
ekpNéeLg Tou dev eTNpeAlOUV TO CWHATA pAG,
aAAQ pTTOpPOULV va SLatopadouy Tig
TNAETTLKOWVWVLEG, VoL BEoouv o€ Kivbuvo
aepookadn wou dtavouv peyaia vdn Kot va
TpokaAeoouv {npLeg og bopudopouc.



O aotepoednc 433 Eros
dwroypadpnpEVog otd To SLICTIKO
okddpoc NEAR Shoemaker. Auto
TO KovTvO oth I'n avaeipevo,
peyeBoug Teepizmou 17 YAOpEPWY,
TCEPOIOE OYETUCOL KOVTOL pIOG TO

201 2, ceomootaon 70 dopES
HEYQAUTEPN OITO TV OITOCTOI0N TNG
ZFJ\r’Wnc.\ 2

AmoTUTTWHA TOU
W petewpltn
Stapetpou 10
XALOHETPWV TTOU
TLLOTEVETAL OTL
LS ™. euBulvetalyla tnv
. .*" § 7

geéadavion Twv

= af
dewooavpwv. Erteoe oto Chicxulub (KoArog tou

Me€LkoU) SnpLoupywvtag Evav Kpatnpo SLOpETPOU
140 x\opeTpwy Kat BaBoug SO XAOPETPWV.

O KPOITr)POG TOU PIETE-
wpitn oty Aplova,
HMA (dwapetpou 1

X\pL.) TioU TEPOKArOnKe

0710 QOTEPOELON

SlapETpou pog 3O

HETPWV.

O OXNHOTIOHOG TWV TTAAVNTWY YUPW OTTO TO
AOTPO PG EXEL ONULOUPYNOEL EVOV pEYAAO
apLOpO "pLKpWV" UTTOAELPHATIKWY CWHOTWV:
KOMNTEG KOl EKATOPHUPLA OLOTEPOELSELG OAWV
Twv peyebwy, arto amhoug Bpdaxoug pEXPL
cwpata peyeBoug 6ekadwv XIALOPETPWY TTOU
Bplokovtal o€ TpoxLA YUpw agto tov HALo (BA.
TUIMP 4). MepLKol amo Toug peyoAUTEPOUG
JTOU TLEPVOUV KOVTA ato tn 'n, ot EGA,
astoteAoUV oAU cofapn arelhn. Evag amod
aUTOUC TBaVWE TTPOoKAAEDE TNV e€adavion
TwV SEVooAUPWV TTPLV ATTto TTEPiToU 65
EKATOPpUPLOL XPOVLAL.

o voL poig TPOOoTOTEVOOUV OTO EVOV TETOLO
kivbuvo, Stadopot opyaviopol otig HMA kot
tnv Eupwrn (artootoAnn DART) £xouv
SNHULOUPYNOEL CUCTAHATA TTPOELOOTTOLNGNG
Kol €€€TAOUV TPOTTOUC EKTPOTTAC QLUTWYV TWV
CWHATWVY OITO TNV TPOXLA TOUG.



\\

2€ epimou B dloekaToppLpLa Xpovia, o HAtog Ba
eeAxBel oe epuBpo yiyavta kot Ba peyaAdwoeL wote
va tepLBAaAAeL tnv Adpoditn (urodelkviEeTal ato TO
KOKKWVO BENOG). H pkpr) paupn KOUKKLSO 0TO KEVTPO
QVTLILPOCWTLEVEL TO ONUEPLVO peyeBog tou HAlou. e
QUTO TO 0XEOL0 TO pEYEBOG TV TTAAVNTWV EXEL
UTCEPTOVLOTEL CNHOVTLKA.

KaAALTEXVLKN QTLELKOVLION
Tou ‘HAwou otnv apxn tng
ddaonc SLaoToAr ¢ Tou,
oTw¢ Ba daivetal amod tn
'n, n oroia Ba yivel pa
KOUTH €pnpog o 5-6
SLoEKATOppUPLA XPOVLAL.
O HAwog Ba yepilel
oxebOv OAOKANPO TOV
oupavo!

Ot aotpoduacikol urtohoyilouv tnv EEALEN
TWV AOTPWV pE peyaln akpifeta. O 'HAwog
BplokeTal orpepa 0TN PEON HLOG APKETA
otaBepn¢ eplodou ou Ba SLapkETEL
epimou 5 Sloekatoppupla xpovia. 20to00,
N dwtewvotntad tou Ba avénbei kata 1 0%
HECQ OTA ETTOPEVO OLOEKATOPpUPLO XPOVLA,
yEyovoc tou Ba apyiosl va e€aleidel To vypo
vVEPO Kat tn {wn otnv emidpavela tne Mnc.
Meta amd autr) tn otabepn mepiodo, n
e€EALEN Tou ‘HAou Ba yivel kataotpodkn. Oa
yivel epuBpoc yiyavtac kot Ba €xet 100
dopeg peyalutepn SLApeTpo. Oa TEPLKAELEL
toug TAawvnteg Eppn kat Adpoditn katn 'n
Ba ylvel pa Aapttepr Epnpog.

Opwg, og avBpwTtivn xpovikn KALpaka, n
g€EALEN ToU HALoU bev eival emikivbéuvn Ko
Sev glval n aLtio TG CNUEPLVAG
urtepBEPpAVONG TOU TAQVNTN.



Asfio: pa
uTtEPKAVODOVHG EKPNEN
TUTIOU |la TpoKaElToL
QLo TN CUCCWPEUOT
UANG o€ €vav ASUKO VAVO
ogto TO 6UVOOO AOTPO...

Aplotepd: ...TOTE N
€kpNnén tou Aeukou

vavou ¢wTileL
oAOKANpo Ttov yoAaéial
(Zxeba kaAAtexvwv)

Katw: MLa OTtTLk) ovamapAotoon TwWY ETUITTWOEWVY
otn 'n amod tnv €kpnén evoc couTepvopa oe
QILOCTOCN PLKPOTEPN OTTO PEPLKA £TN GWTOG.

il "-
To TAANOLECTEPO ACTEPLTTOU Eival TaBaVO val yiveL couTtepvopa

(tumou 1) daivetow va elvan o Betelgeuse oe ogtootaon
Ttepiziov S5O0 etwv Pwroe:

Mia urcepkawodavng ekpnén (SN) eivat ard tg
00 EVEPYNTIKEG DLEPYAIEG OTO ZUHTTAV (BAéTts
TUIMP 9). Elva évol OXETIKA OTTAVLI0 GOLVOHEVO,
HE povo 1 €wg S uTteEPKAVODAVEIG VAL CLWIVOL GTOV
FaAadio pag. O MNAagiag pag €xeL SLApETPO
wepiou 1 20,000 €1n dwtog (Ly.), kat
pLa uTtepkavodavng Ekpnén TPETEL va elva
7TL0 Kovta aro epirou 10 Ly. ywa va gival
eTtKivbuvn, omtote n TBavotnTa £va TETOLO
YEYOVOG va arelAnoeL tn 'n elvat pkpn, av
KoL 6V PITTOPEL VA OTTOKAELOTEL EVOLG TETOLOG
Kivbuvoc. 20T000, KaVEVA AoTEPL KOVTA otn '
dev agroteAel OO uTton Lo yLa UTEEPKALVO-
davr) ekpnén. Znpewote OtL eva actepL dev
ylvetauw urtepkaivodavnig Tuxaio: TTpOKELTAL YLt
eval PUOLoAoYLKO oTadLo TNE EEEAENC YL aoTEPLAL
HE pado peyahUTePN oTt0 & NALOKEG pIALES
(urtepkawvodavng turou Il). Oplopeva ToAY
e€eMlypeva aotepLa pe pkpotepn pada (OxLo
'HAwog!) prcopouv emiong va yivouv
urtepkawvodaveig (turtou la), epoocov exouv eva
ouvoO0 OOTEPL



KaAALtexvikr avarapaotacn pLog op' oAlyov
ouykpouong tngG NG pe pla paupn tpuma. Kovta otn
paupn TPUTA, oL TTAALPPOIKEG ETULOPACELG Elval TOCO
LOXUPEC TTOU O TTAOVATNG SLAAUETOL KOl TO UALKO TOU
oxnpatilel eva dioko yUpw Ao tn paupn TpUTTa
TPV TLECEL PECQA OE AUTHV. 2€ AUTO TO OXESLO, N
paUpn TPUTA €ival OXETIKA pEYAANG palog (HEPLKEG
Sekadeg xAadeG NALOKEG pales). Mia pavpn TpuTa
pe TN pada tou HAwou Ba eixe opilovta (TTou
avarmopiotatal aro Tov paupo Sioko) poAlg 3
X\LOPETPWV.

o vaL Elval TTPOYHATIKA polpaia pio
OUVAVTNON HPE Lo poupn TpuTa, n 'n Ba
TCPETLEL VAL CUYKPOUOTEL OYEOOV PETWTTLKA HYIE
autnVv. AuTo eival e€atpetika axibavo, kabwg
T000 N 'n 000 KoL OL TTLO CUVNOLOPEVEG
HAUPEG TPUTEG (TTOU TTPOKUTTTOUV OLTTO ThV
KOTOPPEUCH EVOG ACTPOU) EXOUV TTOAU pILKPN
SLapeTpo. To 7o TBaVO OTTOTEAECHA pLOG
paupng TpuTag Tou TAnolaleL Ba ntav n 'n va
TepLbEPETAL YUPW ATLO TN paUpn TPUTA O
acdaAn arootaon. AANG akopn Kot XwpLg
Apeon Kataotpodn, Eva TETOLO Yeyovog Ba
SNHLOUPYOUCE HLA CNHOVTLKH BOPUTLKA
avicopporio 0to HAlako Zuotnpa. O kivduvog
Ba rtav oAU peyaAUTEPOG pE pLA
UTCEPHEYEDN paupn TpuTa, AAAA UTTAPXOUV
TtOAU Alyec T€ToleC Kal Bplokovtal Kuplwc ota
KEVTPA TwV yaAaflwv. E¢loou amiBavn eivat
HLaL CUYKPOUON HE EVOL OLOTEPL, ETLELON O
apLOpOG Twv AoTPWV Kovta 0to HALakO
200TNHA EVOL PLKPOG.



Moto eival To 7o
atelANTIKO yla tn {wn

otn I'n KOOMLKO YEYOVOC;

ATtdvinon oto Tiow
HEPOG

Koopitkeg aktiveg kat
NALOKEG EKTCOPTTEG

2UVQVTNON PE v
QTLKELPEVO TTOY
Bookel TN N

JUVOVTNON HE pLaL
paupn tpuTa

Aravtnon

E€EALEN Tou HALOU

Exkpnén ooumepvoPa

Muwa cuvavinon pe EGA
glval n o coPapn
KOOMLKN QICELAN.

AN\G N avBpwTTLvn
SpaoTNPLOTNTO pPTEOPEL
va SnpLoupynoEL Ko
AAAEC aTelAEC.



To oupTtav otnv toemn pou No 21

AuTo to puAAAdLo ypadtnke To 2021 amod Tov
Georges Alecian kal avaBewpnBnke amod tov
Jean Schneider. Kal oL Vo Bpiokovtal oto
AotepookoTeio tou Maplolov kat 1o CNRS
(FaAAia).
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