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[IPONOT'OX

IToU o@eidetal n aévan PETATOMON TWV TEKTOVIKWV NMAARWV, h onmoia petafaliel oe Baboc
XpOvou tTnv empavela tou mAavinin pac; Ioc npoxralouvial o1 0101101 Kal Ol NPAIOTEIAREC
expnéeic; ITo1o1 mapayoviec 31ap0p@WVOUV Kal EMnEeAlouVv 1o Ynivo KAija ral nwe oxetifo-
vtal pe 1o Parwvéonevo tou Oepnornmiov; H mapaoctaon tou Néou Wneirakou IIAavntapiou tou
Ispunatoc Euyevidou, pe titAo «O Zwvtavoc IIAavitng», IPOCYEPEL ENRMEPICTATOREVA KAl
Ocapartika anmavinoelc 0 AUTd Kal 0€ apKReTA AAAa epwtnpatd, mov oxetifovial 1€ TOV
Bonpapdionod tou mAavitn pac ano acteEPOE1ISEIC KAl KOPNTEC, ONWC E£MIONS KAl e
T1C NPAIoTEIAREC eRpnEeic oe aAAouc Koopouc tou HA1akoU pac Zuotnpartoc.
Lev npénel, AAAwote, va Eexvane 011 xapn otic MoAUnmAorec Proxnuikég, yew-
Aoyikéc Ral RAIpatoAoyikéC d1€pyaoiec S10ERKATONNUPINV ETWV, G’ AUTOV TOV
«guloynpévo» amod th @Uon «Bpdaxo», eppaviodnke Kar £EeAixOnke n {wn.
Znpepa, pe ™ fondeia 1wV ERATOVIASWV 30pU@POpwV Nou 0éoapue o€ TPo-
X14 YUpw TOU, ouvexiloupe va ANOKPUITOYPAQOULE TAd LUCTIKA TOU, avda-
KAAUmoviac TiC AIIaVINOE1C oTnV dtpoéo@aipa nov tov nepifdaliel, oe
KA0e wKeavo Kal nne1po, fadid oto £o0wTEPIKO TOU, aAAd Kal ota mEpata
tou HA1akoU Zuotnpatoc.

‘Onwc ntav eppavéc otouc navw ano 3.000.000 6catéc nou €xouv nmapa-
KolouOnoel ta teAsutaia 10 xpévia 11¢ YnYlaREC PAC MAPACTACEILCS, TO
Néo Wnoiaxo IIAavntdplo €ival £va €00 WUXAYWYIKNG EMPIOPWWOoNS, 10
omoio, 1€ th fondelia NG £1KOVIKAC MPAYHATIROTATAC, SEV £XE1 MAEOV Ka-

vévav avti¢nlo. To faciké MAeovERTNIA TWV CUCTNIATWY E1IKOVIKIG IMPAY- 7 /4/ /
paukdétntac oe oxéon pe ta AAAa oxXeTikA ouotApata €ival n duvarotnia va ///?/
7/ N

dnuiovupyei thv aiobnon ThG eVOWRATWONGS OTOV £1KOVIKO XwWPo. H 18€a tng «ev-
owpdatwong» gival akpifwc n aiodfnon 6t1 o Ocatng Bpioketal MPAY]
npofaiddépevo K600, nePIBAAAGNEVOC AMO TIC EIROVEC KAl TO XOUG Tou. Mg Tov -
1pomo autév 1o Néo ¥nyiaxé IMAavnidplo pnopei vaIPooQEpel 1003Uvapn Fm, '5-: '

"rl

KAIOo1EC MAEUPEC, AVWTEPN ENMIELPIA A6 TNV HEPINYNON OTOV IPAYIATIKO XWPO. : E

7
0 i N

To Néo Wnoiaxé IIAavntaplo, éva dmo ta peyadutepa Kal RKaAvtepa sonmliopéva ynelara
mAavntdpia otov K6opo, neplAddufavel 0Aeg 11¢ SNIIOUPYIREG KAl TEXVIKEC SUVATOTNTIEC NOU
NMAaPEXOUV Ta OUYXPOVa ONMTIKOAKOUCTIRA NECA KAl 01 VEEC TEXVOAOYIEC, TIC omoieg ouvdualel,
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NPOKEIPEVOU va apnyndei tnv 10Topia TnG £motnuncG i’ £€vav ouvapnactiko Tpomo. Tnpepa
0swpoune tov poAo tou Néou Wnplraxou IIAavntapiov 181aitepa {WTIKO, AQOU £XE1 WC OTOXO Th
BeAtivon Tng MO10TNTAC TNC EMOTNIIOVIKACG EMIOPPWONC TOU KO1VoU Tne xwpac npac. Eival éva
€MOTNIOVIKO KEVIPO 1€ Th CNIAVIIKI AIIOCTOAN VA YVWOTOIOINOEL TA EMTEUYIATA TNC EMOTNH-
NG OTO £UPU KOIVO Kl Va TO S1a@WIIoE1 OXETIKA IIE Th (®UON TNC EMOTNIIOVIKAG £PEUVAC
Kdl NG teXvoAoyiac.

0O «O3nydéc» autog, Onwe Kal o1 IPOoNnyouULEVOl, AIIOCKOIIEL OTNV MapouUsciaon me-
P1O0OTEPWV MANPOYOPINV anr’ 60e¢ Ba ntav Suvatov va mapovociactouv ¢’ éva
oevapio 40 Aemwv, av Kai, arépn K1 £8w, dev eival duvarov va dwooune
O6Aec tic mOavéc anay;tﬁoelg Kdl MAnPo@opiec mov iowe Kamoioc 6a nésAe
va amoxtnoel yipw amoé ta Sidgopa Oépata nov napouoialovral Iap’
O0Aa autq, eAmiloupe OTl TO nePLEXONEVO TOoU Oa Bondnocl T0UC £MOKE-
IITEC 1AC VA ANOKONIcOUV peEyaAutepa o@éAn anod tnv napaxrolovénon
TnC VEéAc pac nmapdotaoncg, agou o podoc tou Néou Wneiraxou IIAavn-
tapiov £ival 131aitepa {wWTIKGC yia Thyv €RAAIKEUON TNC £MOTAING OTN
XWPEaA Nac.

57

KAgivovtag, 0¢Aw va £uxapliotnow Tov @ilo ka1 ouvadeA@o AAéEn Le-
Anfopia yia th fonbeid tou otn ocuyypapn tov «0Odnyou» auvtou, Kadwc
€miong Kal yid Tnv EmMpEA€1A MOV €1XE 0TV EMAOYI TWV QWTOYPAPINV Kl
via tic eneinynpatukéc touc Aelaviec. Euxapiotiec o@eidw téAoc Kal og
O0Aouc ToU @IAOUC-OUVEPYATEC TNC SNIIOUPYIKNG AC OpAdac IOV OUPNETE]-
Xav otnv d1apép@won TnG vEAc pAc MapdocTaonc Kal TwV ONoiwv ta ovopata
2 naparifsvial otnv teAcutaia oedida 1ou napoviog «0Odnyol», KaOWS emong Kai
< otoug ouvadeAgoug tou Exdouroy Tunparoc, o1 onoiol SnpioGpynoav piav arépn
gumapovoiactn ékdoon.
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1. Ewcayayn: «I'éveon»

[Tp1v and névre dioekartoppupla Xxpdvia n IEPIOXN AUuTi Tou AlaoTApatog ntav yepdtn amnod
Auop®a, IMoAUXpwHA CUVVEEA AEPI®wV Kal oKOvNng. “"YAn 81a00KOPQMIOPEVN dnd Kolvd dotpa n
exktoeunévn otnv NEPIOXN AUTN and andpakpd ekpnyvudleva dotpa. LUvvega aepinv Kal
OKOVNG MOU IMAAVIOVTAV OTO KEVO Kal avapelyvioviav pue dAda ouvve@a oxnparidoviag €101
BUAakeg peyaAUTepNG NUKVOTNTAG, IIOU IPOCEAKUAV QA0 Kal neploodtepn UAN pe th duvaun
¢ Baputntdg Toug.



Exartopunipia xpévia népacav €wg Otou Kamola
MKpNn aotdbelq, nov iowg ntav n €kpnén evog Ko-
VvTIvoU dotpou, tTdpage TNV 100pOOIIIA TOU VEQPEAD-
JATOG, 1€ AIIOTEAECA TNV OUNIIUKV®OON TOU P0G
10 K€VTPO. Kabwe n Bapuitnta €onpwxve ta Aroua
Ao KA1 1110 KOVTA TO €va oTto AAAO, 01 OUYKPOUCEILG
Toucg napnyav 6eppdtnta. Babid péoa ota ogvve-
@a autd n feppokpaocia avépaive apyd aild ota-
Bepd. X' éva MOAU KPS TUNIA TOU VEQEANMUATOG
autoU n Baputnta emevepyouoe Kal SoUAeUe aKka-
TAIIAUOTA CUYKEVTPWVOVTAG OAO Kal IIEPICT0TEPN
UAn yia va oxnpartioel apydtepa €va amid Kitpl-
vond 4otpo, rmovu pia pépa 6a to ovépalav ‘HAlo.

Ta drond 10U VEQ@EANPIATOG KIVOUVTAV 1€ Xa®dn
Tpdmo, mpo¢ 6Aec T1¢ Kareubuvoelg. O ouvdua-
OldG TWV KIVIOEWV TOUG, OUWG, £6WOE OTO OUVVE-
©0 autd ma uKkpEn, aAAd CUYKEREINEVN QOPA Tie-
protpong. Exel mou n taxytnta Tng IEPIOTPOPNAG
ATav peydAn, ta Aroud KPAatnénkav otic TPOXIES
TOUG, XwPIic n Bapdtnta va unopéoel va ta tpafn-
Ee1 mpog 10 KEVTPO, énou oxnpartifdtav 10 AoTPo.
‘Etol, To akavévioto S1aotnikd oUvveEQO MNPE Ol-
VA-o1yA tTh pop@n evog nepIoTpe@oevou 810KoU.
And tn pia dxkpn otnv AAAn, 0 IPWTOMAAVNTIKOG
autdég aepidng 8iokog eixe didpetpo dUo mepi-
IIOU TPICEKATOUUUPIOV XIMONETPWV, KAl UE TNV
1dpodo ToU XPOVoU otad eEWTEPIKA TOU OTpWIATA
Snuioupynbnkav pukpdtepeg 8iveg ka1 (WVEGS, oav
TOU¢ KUKAOUC mou oxnpartilel éva Botcalo otav
EQTEL OTA NOUXA vepd 1ag Aipvng.

210 neta&y o mupPNvag TOU VEQOUC eixe @Ttdoel Tn
Oeppoxrpaoia twv 15 exatoppupinv Badbuwv KeA-
oiou. O1 mupnvikég avtidpdoeig eixav ndn apxioel
Va JIETACTOIXEINVOUV TO a€p10 USPOYOVO O a€Pl1o

NAoO KAl va petatpénouv, Kdbe deutepdlemto, 4
exaroppupla 1évous UAng oe evépyela. O "HAiog
eixe ndpel ma ™ 6€on tou avaueoca ota dlla
dotpa tou 'mAa&ia pag, eved o1 Sidpopec Cwveg
UMKV IIOU €ixav oxnpartiotel yUpw 10U, dpxioav
Olyd-olyd Vad OUPITUooO0VTAl KAl VA OUUIIUKV@VO-
vtal oxnpartifoviag MKPES Kal peydleg unépbep-
HEeC aepIdEIC opaipeg, mou €o0gpvav Miow TOUg,
oav TepdoTiol KOUNATEG, TA UIoAsippara 1wv agpi-
WV, amd ta omnoia oxnyuariotnkav.

And 1a axpnoonointa UAIKA okéVNG Kal agpiwv
nou nepiéfaldav tov ‘HAho Snpioupynbnkav pi-
Kpdtepa owupata. Ta oxnpartildpeva oopata dev
anéKkrnoav noté thv KatdAAnAn pdda yia va Adp-
wouv Kamnote oav dotpa. ‘Etol n 310ykwon toug
otaudtnoe, NAPENEIVAV OKOTEIVA Kal EYIVAV ITAd-
vateg. [Iap’ dAa autd, ta aépla Kai n okévn Iou
angpewvav, dev kartéAnéav 6Aad otoug MAAVATEG
Kal Toug dopupdpoug Toug. Aioexaroupipla Kou-
paua ppdxwv (o1 mAavnroeideic n aotepoeldeic)
S1€puyav amd Th cUAANYWN TV IAQVINTOV.

Aerddec exaronpupla xpévid Mépaocav amo 10Te,
Kal 01 uiepBePUACIEVEG CPAIPEC TWV IAAVNTOV
4px10av va KPUOVOUV. X1yd-o1yd 10 nMakd ©wg
OaV JaVIAONEVOC AVENIOC AIOUAKPUVE TA UTIOAEl-
IoUEvVa a€pla, EVK Ta UAIKA IOV £ixav mapapeivel
o€ TPox1d YUPW Ao TOUC MAAVATEC CUNIUKVOON-
Kav oxnparti¢ovrag t1oug dopupdpouc tous. Ko-
vtd otov 'HAio ta vhikd Atav Aiydtepa, Kal €101
oxnuariotnkav mxkpdtepol nhavnreg. ITo €&w, ol
peyaAutepec 1alec 1wV nAavniov Katdépbwoav
Va OUYKPATNOOUV ONuavtiko €poc amd to udpo-
yovo Kal NAlo MOU EUNEPIEIXE TO YEVEOIOUPYO
ve@EAwua, Kal NETATPANNKAV €101 O AEPINOEILC

yiyavteg.

[Ipiv andé 4,2 dioexkaropplipla xpdévia, a mIipl-
vn mlavntukn ogaipa, oto péyeboc tou ‘Apn,
ouykpouotnke e th I'n pag ka1 agopoindnke amod
autnv, SlacKkopnifoviag ouyxpovme oto lidotnpa
TEPAOTIEC TOOOTNTEC SIATIUPWV UAMKWYV, IIOU néoa
oe 24 wpecg evbnkav oxnparifoviag Tov apxeéyo-
vo Sopu@dpo nag. Eni exarovidadeg exatroppipia

xpdévia netd tn dnpuoupyia tng LeAnvng €vag ou-
vexng Boufapdionds HETEWPITWV XTUIIOUOE aAU-
IINTA TV OUVEXWG WUXOUEVN £M@AVELA TG, OXN-
patifovrag x1iddeg kpatnpeg. O Bonupapdiondg,
ouwg, autdg eixe kartalayidoel nAéov otav, Ipiv
a6 3,8 dioekaronpipla Xpdvid n EME@AVEIA TOU
Sopupdpou 1ac dpxioe va KaAumretal pue Adfa

KalAitexvikn avana-
pdotaon T0U mPwro-
mAavnrixou dioKoU.

KaAlitexvikn avamna-
pdotaon tou oxnua-
1iopov tng Xeldnvng
(American Museum
of Natural History).
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Ta xup1a ortddia oxnpariopov rov Hliaxou Xuotnparog.

mou avéBAule npena otnv emeavela anod 10 £0w-
1ePIKS TOU, yeuiloviag 1€ véa UAIKA TOUG IIEPILO-
0dTEPOUC KPATNPEG IMOU €iXav oxnpartiotei, Kal
SnUIoUPY®OVIAG €101 TI¢ Tepdotieg nediddec nou
onpepa amokalouue «0dlacoeg». 800 exaronyy-
pla Xpdvia apyotepd OAec ol «BdAlacoeg» eixav
oxnuariotel. ‘'Extote, Kal €KT0G and th oUyKpPou-
Oh OPICUEVOV NIKPWV NETEWPITWV, TITIOTE SV £XE1
Tapdsel tnv emedvela tng ZeAnvng.

10

Exatoppipla xpévia népacav and 10te Kal n I'n
dpxioe va xkpuwvel Tepdotieg xapddpec napa-
nOPEWVAV TNV EMEAVEIA, EVK Ol EKPNEEIC TWV
noaioteiov unevoimlav th peydin Oegpudtnta
IIOU NTAV QUAAKIONEVN OTO £0WTEPIKO Tng. Madi
pe Tn AdPa TV nQaioTEIaR®V EKPNEEWV, TEPAOTI-
£G IIOOOTNTEC AEPINV avadidnkav otnv EmEAvela.
‘AZwto, d10&eidio Tou AvOpara, aupwvia, 1ebdvio,
ka1 udpartpoi nepiéPaiav ta I'n oxnparidovrag tav

IPWTN ThS atudoEalpad, Jiav atudoealpd teAeing
S10QOPETIKN aII' AUTAV IOV YVwPEiloulle Cnuepa.

Tnv emoxn €Keivn n €M@EAVEIA TOU VEOYEVVNTOU
mAavintn pag Bpiokovrav oe Beppoyevn, nuippeu-
otn katdoraon. And tov oupavod, x1IMddeg mKkpd
Ka1 peydala petéwpa, Boufdpdilav ouvexmg amd
TV pav dkpn otnv dAAn, Tov veapd Nag mAavitn.
Ta amopewvdpla autd TnG APXIKNG dnuioupyiag,
vepdrta and mlovold Koltdopatd OpyaviKWV 10-
PIOV Kal NAywREVOU VEPOU, eUMAOUTIOAV aKOUN
IePICOOTEPO TN XNUIKN agbovia TnG Mmpwioye-
vouc¢ I'ng nag. H em@dvela the I'ng petarpdnnke
oe nedio pdxng yepdro ouvipipma, Badpabpa Kai
Kpatnpeg eni xpatnpwv. AAAG ka1 Katw and v
emoaveld tng n I'n dAAale. Midpopa padievepyd
otoixeia, mou onpepa Bpiokovial AIXIAAWTIoNEVA
OTO E0WTEPIKO TNG, ATIEAEUOE PWVAV ITUPNVIKA OW-
partidia, mapdyovrag jie autdv tov 1pomno Bepndin-
Ta 1IKAvVN va Aooel ta €ykatd tng. Amd Tic OXI01EC
TOU (AoloU, ta Mwpéva Ppdxia dvoiyav 3pdjio
IIPOG TA MAVW. SeINdWVIAC oTnV £M@PAVEIAd OaVv
neaiotela diaoképmdlav oAdyupd toug Adfa xal
Kautd aé€pia aAAAloviag T0 OUVEXWG TOIIIO.

Madi pe ™ Adfa TV NQAIOTEIAKWOV EKPAEEWY,
TEPAOTIEG TOOOTNTEG AEPIWV ByNKaAv oTnv £m@a-
vela tng I'ng oxnpatidovrag tnv np@tn thg atuo-
opaipa. Ki €to1 Babuiaia, oe p1a mepiodo SerAdwv
eRaAToNNUPioV Xpdvwv, ONwg mpoavaeépbnke n
I'n 4px10e va KPUWVEL KAl Ol IIUKVEG IIOCOTNTEG
atpovu nou okénadav Tov mAavintn pac dnpuoupyn-
oav T1i¢ npwtecg Ppoxéc. O1 Bpoxéc ouvexiotnkav
KataxAvopaieg yia exaroppipla xpévid PEXPIC

otou n em@dveld the I'ng eixe Kpuwoel apkeTtd,
e amotéAeopna TOV oxXNuatiopd TV Ipwtwv Oa-
AaooWV KAl WKEAVOV.

E¢axdola, nmepinmou, exratoppipla xpoviad PeTA tTh
vévvnon tng I'ng, néoa otig xA1apéc 6dAacoeg Kal
TOUG WKEAVOUG ApX10€ va dnpioupyeital KAt 1000
puotnp1ddes 600 Kal utné poxo. O1une p1delLs aKTl-
voBoliec tou "HA10U Kal 01 OUVEXEIC NAEKTPIKEG
EKKEVWOEIC TWV KEPAUVAV, Bonbnoav oiyd-oryd
ta 614@opa XNUIKA CUOTATIKA MOU €meoav JIE Th
Bpoxn va dnuioupyncouv OAo Kal mo ITOAUTIAOKEC
XNUIKES evooelg, oxnuartioviag €tol auvoiéa
Kal npwreiveg. Ta XnkA autd ouoTatika evaon-
KAV O€ TUXdiou¢ ouvdudadououc AIEIPEC QOPEG,
€wg otou, np1v and 3,8 dioekarounvplad Xpovida Ie-
pinou, dnpoupynbnke €va ndp1o Mov NIIopoUcoE va
QvVTIypAWEL TOV £€AUTO TOU: NTAV O IPWTOG {wvta-
vOg opyavionog mou yevvnénke otn I'n.

Z1a npwrta otddia n e§éMén g Jwng ntav apyn.
Emi 2 dioexarounupia xpévia n Siadikaocia tnag
AvVAIapAyWyNe TwV OPWTOyovwv BartnpiSiwv
ouvexi{otav, €wg otou ta Baxtnpidia énabav va
XPNOIIOII01I0UV TO NAIAKG ¢ Kal 1o 310&€id10 Tou
avbpaka yia tpoen kai va amnofdAlouv to ofu-
yOvo KAtd tav Ipotn @utoouvoetikn diadikaoia.
To anofaArlduevo ouydvo dAda&e oyd-oiyd tnv
atpéopaipa TG I'ng, oxnparidovtag ouyxpovwg
€va Aemtd orppa 6Zoviog, mou mapepmnddile Tnv
unepidn axtivofolia tou HAiou va @tdaoel otnhv
em@daveia, divovrtag €101 Thv £UKAlpia va yevvn-
00UV 01 MPWTEG MOAUKUTTAPEG NOPPES CWNG PV
a6 700 mepinou ekatoppypla XPOvid.




2. H T'fuvn AtpdopalLpa,
o KaiLpdég kat to KAipa

Kabnpepivd, o kaipdg oe kdbe nepioxn tou mhavintn petafdiietal. H 6eppoxkpaocia, n mieon,
n NA10QAVELA KAl N VEQORAAUWN, n Boxn Kal TO X101, pue duo Adyia OAec eREIVEC 01 ATIIOCQAl-
PIKEC «PETABANTEC» IOU EMKEATOUV O€ pia dedon€vn XPOVIKN OTIVHN KAl O [1d OUVKEKPIIEVN
IIEPIOXN TOU MAQVNTN, S1AU0PPEVOVTAC TIG KAIPIKES ouvOnkeg, dev eival moté o1 idieg. To rAi-
110, and tav AAAn, dev eival napd o 1€00¢ 0 P0G TWV KAIPIKWV OUVONKWYV IIOU EMKPEATOUV OE [id
OuyKeKPIIEVN IEPIOXN o€ neydlo Pfdbog xpdvou. Onwg yvwpioune ocnpepa, ue thv ndpodo
TOU YEWAOYIKOU XpOVOU £X0UV onle1wbel onpavtikES KAl ApKETEC QOPEC arpaieg KAIPATIKES
petafolég, eved oungwva e 1a we Twpd dedonéva, ta teAeutaia xpdvia Aapfdavel xdpa pia
axdun maykoouid KAIPATIKA aAAayn, Iou og aviibeon jie 116 mponyouueveg, 8ev €xel UOIKA
aitia, aAAd eival avlpwIioyevng.



To xAipa dev eivail o i310 oTiC S1APOPEG MEPIOXEG
TOU ImAavNtn pag Kal petafdidetrar avaueoa oe
dUo dxpa: oto Oepnd ka1 Uypo KANA TOV TPOMKOV
Kal oto nmaywpévo kal Enpd rAipa tng APKTIKAG.
2 € YEVIKEG YPAUREG, OUWG, O IAAVNTNG Uag gival
«guloynpévog» amé th Pvon, diab€toviac €va
OXETIKA NIno KAna, Iou enétpewe, petast AAAwv,
va mpayparomoinfei kal to peydlo dAua, exeivo
e {wng. Xtn yerovikn nag Appoditn, avrifeta,
ol empavelaregs Oeppoxkpaociec ayyi(ouv ToUG
465°C, apretd vwnhéc (OOTE Va PIoPouV vd A®-
oouv akoun Kai tov néAupdo, vy otov ‘Apn, TOoV
1€tapro ka1 teAeutaio and 1oug Ppaxwdelc mAa-
viteg tou HAMaxkoU pag Xuotnuartog, h péon €mi-
@avelaxkn Oeppoxkpaocia négrtel otoug —63°C.

T1 eivar autd mou kabiotd 1o yruvo mepifAAiov
1600 Nmo Kal KATd ouveénela 1600 €UVOikO yia
™Thv gpeavion kal thv e€éMén the wng, oe avti-
Oeon pe v «kOAaon» thg Appoditng Kal Thv mna-
yovid tou Apn; Avapeifodad, n Xxnukn odotaon
¢ atpdogaipag nou nepifdiiel tn I'n, n omoia
arnoteAeital Katd Kupio Adyo and alwto kal ou-
yovo, Kabw¢ ka1 dAla agpia, onwg d10&eidio tou
avbpaxa (CO,), nebavio, 6¢ov, udPATPOUG K.AIL,
eival pia and ti¢ ouciactkotEPeS S1APOPES TNG
ano toug dAloug mhavnreg. H mpdtn mukvn atpod-
o@aAlpa TOU MAAVATN JAC OXNIATIOTNKE OTa Ip®Ta
otddia tng £&€MEng Tou, Xdpn OToug udpartioig
Kal ta agépla rnouv dié@euyav amod 10 E0WTEPIKO TOU
A€ TIC NYA10TEIaKEG eKPNEEIC N TOU aneAeube pw-
VOVTAv KATd Th OUVIPEIBA KOUNTWOV KAl ACTEPOEL-
SWV oTnv £m@Aveld ToUu. ZUVOAIKA h ynivn dtuod-
opaipa exteivetal oe tywog nou @tavel ta 10.000
km ka1 anoteleital and 5 oto1ipAdeg: Tnv rPOMO-
o@aipa, Tn orparoopalpd, Th jIecoo@alpd, Tn
Ocpuoopaipa xai 1nv e&wopaipa.
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H tpomdéopaipa, mou ekteiveral amnd thv £med-
vela tng I'ng oto vwog twv 10-15 km (avdloya pe
10 YeWypa®lkO MAATOG), €ival n Xat®wrtepn oTol-
Bdada tng yruvng arpdoealpag, n onoia eunepié-
xel 1o 85% tng ouvoAikng the ndlag, Kabwg Kai
10 99% NG OUVOAIKNG Uypaosiag, €V O autnv
€KONANVETAL N OUVIPUITIKA MAE10VOTNTA TWV Kal-
PIKOV @awvouévwv. Me oUuotaon nou anoteleital
KUPIiG and ouyovo Kal AlwTo, avalelyuevn ne
«agpia Tou Beppornmiou», 4nwg, udpatpoug, CO,,
pnebavio, unto&eidio Tou alWTou K.A., h TPOIOoQAl-
pa oupfdAAel KATAAUTIKA OTh «@UOIKN» 6€ppavon
ToUu mAavitn pag. [Tdve and tnv tpondo@alpa Kai
oe Uyog mou @tdvel ta mepinou 50 km exteivetal
n orpatdéo@aipa. Edw exteivetal ka1 n otoifdda
ToU 6Z0VTOog, N PUOIKN «aomida» TOU MAAVATh 1Ag,
IIOU 1lag mpootateuel and 1i¢ BAafepéc ouveénel-
e¢ tng axtivofoliac tou ‘HAhou. H neodopaipa,
mou axoloubei, eival n oroipdda Tng artudo@ai-
£Ag yia tnv omoia yvwpidoune ta Aiyotepa, Kabwg
HETEWPOAOYIKA unaddévia kal aepindoupeva dev
@Ttavouv o’ autd 1o UWPog, VK Ol Texvntoi opu-
@O P01 KIvoUvTal O NEYAAUTEPEG TPOXIEG, EEKIVW-
vtag and tnav enduevn oto1fada, tn Oepudopalpa.
H e&hopaipa, té€Aog, n teAeutaia Kal MAEov apain
otoifdda tng yruvng arpdogaipag, €ivar n {ovn
petafaong mpog to Aidotnua.

H «xMipatikn pnxavi» tng I'ng evepyonoleital and
tov ‘'HA10 ka1 €181kOtEPA Amd ToV Avico TPOIo Ue
tov onoio th Oeppaivel. Ev népel, dnAadn, amnd thv
aévan evallayn thg pépag Ue tn vUuxta Kal tng
H1AG EMOXNAC e TNV AAAN, n omoia 1€ Th o€1pA TNG
eSaptrdral and tnv KAion tou dfova nepioTPoPng
wng. Ene1dn otnv neploxn exatépwbev tou Ionpe-
PIVOU 01 NAIAKEG AKTIVEC MEEPTOUV IIEPICOOTEPO

O1 Bpaxwdeic nAaviitec Apng [owroyp. NASA, J. Bell (Cornell U.), M. Wolf (SSI)],
I'n (pwroyp. NASA/NOAA) ka1 Appoditn (pwroyp. NASA/JPL).

Kkd&beta mpog thv em@avela the I'ng and omoudn-
Iote aAAoU, 0 a€pag Kal Ta EMPAVEIAKA OTPWLLA-
TA TOU VEPOU TWV WKEAVWV Oepuaivovral Iepio-
odtepo, 1€ anotéAleopa o Bepnaivolievos a€pag,
Kabw¢ ka1 o1 udpartyiol Mou mpokalovuvral amd Thv
e&Aruion TV VEPWV, VA AVEPXOVTAL IIPOC TA AVK-
TEPA OTpwuata tng arpéopaipag. Exel wixovral,
£V 01 UdpATIol CUUIIUKVWVOVTAL O OUVveEQQ, Yid
va méoouv eViEAEl otnv em@avela g I'ng pe
Hop@n tng BPOXNG N TOU X10V10U.

H dvion, éuwg, katavoun tng nA1akng axtivooAi-
ag, eXTOG and tnv eEATIION TWV VEPWV, IIPOKAAE]
Ka1touc avénoug. O dvepog dev eival timote dAAo
and ag€pag oe Kivnon, nou mnpokdAeital e€aitiag
Tng S10QOPETIKNG ATUOOQAIPIKNG IIieong amod th
mia meploxn otnv dAAn. Eneidn o Oepndc aépag
€xe1 xapnAdtepn muKvotntd, £€xe1 thv tdon va
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avépxetal otnv atpdéopalpd, oe avribeon e tov
wuxpd aépa, mou «Bubiletal» mpog¢ to £€3aQOC.
‘Etol, 0 aépag mou Bpioketal OTOUG TPOMKOUG
Oeppaivetal mep10o0d0TEPO AMO TNV NAIAKN AKTI-
vofBolAia Kal w¢ €K TOUTOU AVEPXETAL OTN YAIVI
atpdoEalpa, KIVOUIEVOC IIPOC TOUG IOAOUG, OTIOU
WUXeTal, Vid va EMOTPEWEL IPOG TOV 10nIEPIVO.
H nepiotpopn tng I'ng, duwg, «nepimAérel» autn
TNV PON TWV AVENWV IIPOG TOUG IOAOUG, EKTPEIO-
vtdg toug mpog ta 8e&1d oto Popelo nuiocEaipio
Kdl IIPOG Ta aploTePd oTo VOTIO.

O1 avepol, 1€ T OglPA TOUG, EVEPYOIOIOUV Ta
emeavelarkd wkedavia pevuara, onwg to I'koAg
Ztpny, IIou JETAPEPEL Tad Bepnd vepd TWV TPOII-
KWV IIPOG 116 Bépelec OdAaocoeg, drmou eEaitiag Twv
XauUnAWv BePUOKPACI®V KAl TWV IAYWwV, WUxovial
KAl N DEPIEKTIKOTNTA TOUuG o aAdtl aufavel I



ZXnpartikn avanapdoraocn tng NayxKooulac wKedaviag KukAogopiac,
ov oupfdlAe1 otn pubpion tov xAiparog. To pnAe xpwpa avrioroixei oe Babia wuxpad pevpara,
EV® TO KOKKIVO O¢ em@avelard Oepnd pevpara (NASA/JPL).

autd ka1 Bubidovtalr otov Bépelo ATAaviikd, oxn-
patidovrtag éva Babu maywpévo peund Iou peel
npog ta votia. To pedpa autd, éoo Kiveital npog
tov Ionpepivd, otadiaxkd Beppaivetal ka1 avép-
XETAl IPOC TNV EMEAVEILQ, Vid va kKataAngel otnv
Avtapktiki. Ekel, Eavayuxpaivetal, pubiletal oe
peyaAutepa BAbn xal, a@ou nepimAeyoel TV Ia-
VOREVN AIIE1P0, XWpPileTal ota dUo: £€va TUNNA TOU
Kiwveitar Bépera npog tov Iviikd wkeavo kai €va
AaAo ouvexiCel avatolikd npog tov Eipnvikd.

Ta &8Go autd wkedvia pevpara, 6co Kivouvtal
npog Oepudtepa xAipara, Oeppaivovral, Xal ave-
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Baivouv ex vEou Ipog TV EMQAVELA, IPOTOU «OLli-
Eouv» Eavq, y1a va 0AoKANP®OOUV TOV KUKAO TOUG
otov Bépel1o Atdavtikd. AUTA n wKEAVIA KUKAOQO-
pia, péoa amd thv omoia petagépetal Heppdtnta
o’ oAéxAnpo tov mhavntn, oupufdilel kabopiotika
otn pUbpion tou KAijatog, «kadapidovrag» mapdi-
AnAa v atnéogaipa and to CO, kai epnAoutico-
VIAC Ta VEPA TWV WKEAVWV 1€ 0EUyoVo. Z.€ OUVOU-
aopd e 1a pevpata 10U a€pa, Ti¢ Nalippoleg, TO
avayAupo tou £34@oug, aAAd Kdl TOU WKEAVIOU
nubpéva, Ta wkedvia pevnata oupfallouv wote
va e§10o0ppomouvial 6co givair duvatdv o1 Bepjio-
Kpaoieg mavioy otnv u@naio.

Th eival, opwg, autd MoU MePIcoOTEPO Ao oTidN-
rote dAAo kabopilel 611 n péon Oeppokpaocia Tou
IMACVNTN J1AG Iapauével og 1€tola emineda, Wote
va EMTPEEIEL ThV UIapén vepoUd o Uypn LOPEN;
Eivai dpaye n andéotaon tou and tov 'HAio; Avap-
@ifola, n andoraon evég mAavitn amnd 1o Aotpo
TOU €ival 0 KabopIoTIKOC MAPAYOVTIAG MOV IPOo-
S1opile1 tn néon Bepporpaocia tou, dev eival SUwg
o pnovadikdg. INati, av ntav €tol, n Appoditn, nou
Bpioketal naxkpitepa am’ tov ‘'Hho am’ d,t1 o Ep-
ung, 6a énpene va €xel xapnAdtepeg Bepnokpa-
olec amd tov eowtaro mhaviath tou Huakou pag
2uotnparog. Extég autoy, ovppwva 1e ta 31a6e-
Ol1d YEWAOYIKA EUPNIATA, 01 WKEAVOL ITOU KAAU-
IITAV TOV apX€YOoVo MAQVATN 1AaG oTa Ip®ta otddia
e £€€NENg Tou, mPEIEl va NTav o PEUCTA Ka-
taotaon. Aedonévou, Suwg, 011 n WTEIVOTNTA TOU
"Hhiou Sev unepéPfaive téte 10 70% TG onpepivig,
n néon Oeppoxkpacia ToU DPENIEL va ATAV OAU Xa-
UNAN yia va 81atnpnoel Toug WKEAVOUG peEUCTOUG.
Autd, Aomndv, mou ouvéPRale otnv avénon tng Oep-
pokpaoiag tou dev ATAV AIOKAEIOTIKA N «CWOTA»
andotaon tou amd tov ‘HAlo, aAAd ka1l KAt dAlo.
O1 tep100dTEPOI EMOTNIIOVEG CNIEPA CULPWVOUV
11 auTo T0 «KAT1 AAAO», TTOU KAl TOTE aAAd KAl Toea
Oepnaivel Tov mAavatn pag, €ival 1o emovoualod-
pevo «gaivénevo tou Oepnoxrnmiou». [Ipaynartikd,
XWPIC TO aIvouEevo Tou Oeppoxnmiou, n néon Oep-
pokpaoia otnv emedvela tng I'ng 6a nrav -18°C
Kal 0 MAAvATNG ag Ba ntav Iaywuevog.

To peyaditepo HEPOC TNG NAEKTPOUAYVNTIKNG
axtivoBolAiac mou exnéumnel o ‘'HAMog kal @tavel
omn I'n avaxkAdrar oto lidotnpa n anoppo@Adtal
amd Thv atnéo@alpd tng, Onwg oupfaivel pe Tig
axtivec X n pe th BAafepn vnepiodn axtivofolia,
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mou anoppo@dral and v acmnida tou 6Joviog.
Eneidn, épwg, n yruvn atpdogalpa eival Sia@aving
otnv HAiaxn axktivoolia Iou avriotoixXel oto opa-
16 TUNNA TOU NAEKTPOUAYVNTIKOU (pACUATOG, EMI-
Tpénel oto opatd ews tou ‘HAlou va tn diaoxioel
avepnddiotad, 10 OIoio, PTAVOVIAC Otnv £m@d-
veld tng, th Oepnaivel. To €5agog, otn ouvéxelq,
enavexknénmnel Oepudtnrta pe v HopEN TG UIe-
pubpng axtivofoldiac. Eve, duwg, n ynvn artpd-
o@alpa gival d1a@avig, Onwg eimape, otnv opdtn
axtwvoBolia, dev 10xUel 1o 1810 yia Thv unEépubpn.
LidT1, Ta aépia Tou BeplOKNIIIOU MOU EUINEPIEXEL,
katd Bdon CO, xai uSpatnoi, tnv nayidevouv,
«@UAakiovrtag» mapdAAnia Kai th OepuKn eveEp-
YV€la IOU TNG AVTIoToIXEl €101, (ote 0 mMAAvVNTING
pag va eival apketd Oepndrepog an’ dco Ha ntav
XwpPIc 10 Yaivépevo tou Beppoxrnmiou. ‘Oco peya-
AUtepn €ival n moodtnta TWV aepiwv ToU Oepuorn-
niou, 1600 peyalutepn noodtnta V€ pudpng axti-
vofoliag nayidevetal otnv arpdo@aipa Kai 1000
nep1000tePO audavetal n Oeppoxpaocia.

INarti, duwg, n ynwvn arpdopaipa eEeAixbnke e
1600 31a@poPeTIKS TPoNOo and thv atudoealpd thg
Agpoditng n tou Apn; Onwg 6a doune, n vnép-
nukvn atndéo@aipa tng AQpoditng «mviyetal» otnv
ruplodegia and tepdotieg noodtntieg CO,, eai-
Tiag evég aveEEAEYKTOU KAl AUTOTPo@odoTounE-
VOU (pa1VONEVOU ToU Oeppoknmiou, mou avefaoe
™ péon Oepnokpaocia thg ota vwn. H arndopai-
pa otov ‘Apn, avtibeta, napdlo mou amoteAeital
oxedov amoxAelotikd and CO,, eival 1é6co apain
Kal Katd Ouverela 10 aivouevo Tou Oeppoxnii-
ou otov ‘Apn eival téco eEaocbevnuévo, nou Sev
Katdepe va diathpnoel th 6eppoKrpaoia ToU og
uvwnAdtepa enineda. Enonévwg, n andavinon oto



€pwTNNA viati n atpdoealpd Kal KATd OUVEIIE1A TO
KAIjIa AUtV TV TEIOV TIAAVATOV £§€AiXOnKe 1600
S1aOoPETIKA OXETIeTAL € TIC IIOOOTNTEC TWV
aepiwv ToUu BepoKknmiou mou eumnepi€xel o KAbe
mhaviatng: otnv A@poditn eival moAU peydleg,
otov ‘Apn oAU MKPEG Kal otn I'n akpifw¢ autég
IOV MPETIEL

‘Onwg ouxvd oupPaivel otnv emothpovikn Jdie-
PEUVNON TWV QUOIKWOV QAIVOUEVWV, 1€ KAbe véa
andvinon mou &ivetal, £va VEO £p®TNLIA IPOKU-
Itel. ' AuTh TV OEPIMTWon, To0 ENOUEVO EpWTNIA
ovu evulAdéywe Tibetal eival to £€ng: yiati h cUCC®-
peuon tou CO, eival 1600 S1aQopeTIKN oTnV ATUS-
opalpa tou KAbBe mAavntn; To otoixeio exeivo
mou, katd kuplio Adyo, Siagopornolei th I'n and tav
Appoditn ka1 tov Apn, £ival 611 o MAAVATNG NAC
S1abéte1 évav tepdotio mAavntikd «Bepuootdtn»
mmou, dtav Aeitoupyei owotd, neiwvel t Oeppo-
Kpaoia tou kKdfe @opd nou au&dvel unepPorikd,
Kal tav auidvel Omote UEINVETAL «EMKIVOUVa».
Autdc o moAumAorog Beppootdtng Baociletal otnv
aAAnAooupmAnpoupevn Aertoupyia TPI0V TOUAAXI-
OTOV (PUOIK®V INXAVIOIWV: TOU KUKAOU TOU VEPOU,
TOU KUKAOU TOU AvOpaKa KAl TNG YEWTEKTOVIKNG
dpaoctnpiétnrag.

O KUKAoOG TOU VEPOU N USPOAOYIKOGC KUKAOG,
eival anA®g n aévan avaxUukAwon Kal netagopd
ToU vepoU amd thv Enpd OTOUG WKEAVOUC, NECW
TWV TpeXOUNEVOV USATWY, €V ouvexeia and Toug
wKeavoUg Kal Ta €m@avelakd vepd otnv atuo-
oQalpa, péow TG eEAarmiong Kai eviéAel amd tav
atpdopalpa otnv emeavela tng I'ng, n€ow tng ou-
UIUKVOONG Kal katakpnuviong. I'a napddeyua,
Ta X16V1d ITIOU AIOVOUV TO KAAOKAipl O€ J11d ITEPI0XN
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ToU mAavintn yepilouv pia Aipvn, mou tpo@odotel
éva pudxl, 1o omoio «xuvetal» ¢’ €va Motdjl, IIou
e th og1pd tou ekBAAAel otic 6AAaooag Kal oToug
wKeavoUg TOUu mAavitn. Xth OUVEXEILA, LECW TNG
e&darong, 10 vepd mOTPEPEL OTNV ATdoEaAlpa
WG Udpatudg, OIIOU KAl CUUNUKVOVETAL O OUVVeE-
Q, y1a va emotpgwel otnv emedavela tg I'ng ne
N PoPEN TNG BPOXNG N TOU X10VIOU.

O KUKAOG TOU VEPOU, 1€ Th 0€1pd ToU, CUUPBAAAEL
otn Aeltoupyia Tou KUKAOU tou dvOpaxa, SnAadn
TOU BaOIKOU UNXAvViooU, 1€ TOV OIOI0 AVAKUKA®-
veTal 0 Avlpakag Kal KAatd OUVEIEIA N IEPIEKTI-
KOTnta TnG arpdopaipag oe d1o0&eidio Tou dvbpa-
xa. Auté nou oupPaivel eivar 1o €€ng: 1o CO, mou
undpxel otnv artpdogaipa ™ I'ng petagéperal
néow tng Ppoxng otnv empdveld tng. Exkei kdmolo
II0CO0O0TO TOU anoppo@Atal and Ta EMEPAVEIAKA IIE-
TEPONATA, €VW KAmolo dAAo aAAnAemdpd |’ autd,
anodeopeyovtag aofEartio, yia va KataAnéel péow
¢ S1afpwong otouc wkeavoug. O1 TpioeraATOnNU-
£la NIKPOOPYAVIONOL IIOU anoteAoUV TO MAQYKTIOV
deopevouv otn ouvéxela CO, kal acféotio, ne 1a
oIoia Xataokeudlouv ToUG MKPOOKOMKOUG £€w-
okeletoug toug. ‘Otav duwg autoi o1 avapibuntol
MIKQOOPYAVIONOl OAOKANPWOOUV TOV KUKAO TNG
NG ToUg, Ta VEKPA TOUG owuara, nadi 1€ ta ano-
0énard toug oe Avbpard, KATAANYoUvV OTOV WKEA-
V1o mubpéva, OIou Kal CUCOWPEUOVTAL TO £vd IIAV®
oto dAAo, yia va Jetatpanouv IE 10 Iépaacyia Tou
VEWAOYIKOU XpOVOU O€ IETpOUata, Onwg o aofe-
otoA100¢. Ztnv Enpd, amd thv AAAn, o AvlpaKkag mou
€xe1 Seopeubei and ta @utd kal 1a {@a Tou IAavi-
Th, KataAnyel oto £8a@og, étav autd nebdvouv Kai
anoouvtebouv. Kamnoio mooootd ToU ENavakApITel
otnv atudoEalpd, EVE TO UIIOAOUIO KATAANYEL OTO

O YAPOAOTI'IKOZ KYKAOZ

Amobnkeucon vepou
oTNV aTHOoPAIPa SULTIOKVWON
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Ta Baoixka otadia rov vdpoloyikou Kuxdou (USGS).

£0WTEPIKO TOU YAIVOU (PAOI0U, OIIOU LETATPEIETAL
O€ OPUKTOUC USPOYOVAVOPAKEG.

Edw mapenfaivel o 1pitoc unxaviopdg tou nhavn-
T1IKOU nag feppootdrn, nou dev eival AAAog and tn
yewtextovikin dpactnpidétnta. Onwg 6a eEnynoou-
e avaAutikotepa, h emeavela tng I'ng dev eival
povoxkdoupatn, dAAd amoteAeital amd MKPEEG Kal
neyaleg TeXTOVIKEG IMAAKEG, IOU Ppiokovral oe
ouvexn kivnon. EE aitiag tng Kivhong twv TEKTOVI-
K®V DAOKWV, Td IETPOUIATA IOU AIIoppd@nNoav To
atpoogaipikd CO, eival duvard va e10XwPACOUV
Babia oto unédagog, énou xapn OTIC TEPACTIES
Oepliokpaoieg Kal meoelg To anodeoucyouv. Ao
1a Bdbn tou @Aolol tng I'ng, 1éAog, 10 CO, em-
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OTpPE@el oThv ATHO0EAlPd NECA AIO ThV NPAIOTEL-
axn dpaoctnpidtnta. Me 8Go Adyia, o KUKAOG TOU
AvOpaxa, e th cUulfoAn Tou KUKAOU TOU VEPOU,
anopaxpuivel to CO, and tn yfvn atudéogaipa
Kal TO UETAPEPE]L OTOUG WKEAVOUG KAl OTOV YNIVO
@Mo1d, arr’ dmou emotpEPel oTnv AtpdoEalpa e
T1G NPAICTEIAKES ERPNEEIC.

H peydAn, Aomndv, diagpopd tou mhavintn pag amod
v Appoditn Kal tov Apn €ival 611 0 mAavntikog
Beppootdtng Twv 3U0 AUT®WV DAAVATWV £ival «Xd-
Aaopévog». ZUpu@wvad 1€ TOUC IIEPICTOTEPOUC
aotpovonoug, 1éco n Appoditn éco kai o ‘Apng
ota mpwta otddia the e€€MEng toug Ba mpémel
va gunepleixav neyaleg moodtnieg vepou. Linv



Appoditn, dnwg, eEaitiag tou aveEéleyKkrou @ai-
VOUEVOU TOU OeploKnNIiou, 10 VEPO IIOU APXIKA
UNMNPXE OE UYPN NoPEN, NETATPAINKE oe udpa-
THOUG Kal avndfe OTi¢ avwtepeg otolfadec Tng
atpdéopaipac. Eneidn n Appoditn, oe avtibeon
pe ™ I'n, dev éxel nayvntkd medio mou Oa tnv
Mpootdteue amd tov nAiakd Aveno, oute OUwg
Kal aomida éZovrog nmou Ha tnv npootdreve amod
v unep1dn axtivofolia tou ‘HAlou, o1 udpatiol
Siaondotnkav pue v emidpaon thg UnepliOdoug
axtwvoBolAiagc oe udpoyovo ka1 oEuyovo. ‘Etal, 10
elaputepo udpoyovo napacipbnke oro lidotn-
pa and tov nAaké Avepo, eve to o§uyovo oxn-
pdruioe evwoelg ne ddda oroixeia. Kanwg €tol, n
Appoditn €xaoe evieAwc ta amobéuartd thg oe
vePO Kal PETATPANNKE OTOV Avudpo MAAVATN IIOU
yvwpiloupe. Xwpic OwG Thv IIapouoia vepou, To
CO, nou oucowpeudtav otnv arpéo@alpd Tng
amod TIC nalotelareg ekpnéelg, dev umopoldoe
va emotpéwel oto €dagog, énwg oupfaivel otn
I'n. Ztov Apn, avrifeta, h €AAelyn neaiotela-
K¢ dpaotnpidtntag onpaivel 0tl n KAIoTe MUK
atpdoealpd Tou otapdtnoe va eumloutiletal pe
CO,, eve peydlo pépog an’ autd Nou ePneEpPLIEixe,
fa npénel va petaépdnke pe v enidpaon tou

vepPOU OTo UnEdA@og Kal va napaocuipbnke oto Ai-
dotnpa amnd tov hhaxkd avepo.

Eival aAnfela 611 o akpifng punxaviopudg mou pub-
pnicel oe BAboc xpdvou To KAijld TOU mAAVATh HAG
Sev eival anoAUtweg Kartavontdg oe OAEG TOU TIQ
Aemopépeieg. ‘Evag, iowg, amnd toug AGyoug mou
oupPaivel autd va gival kal h TAn6wEa Twv Iapa-
VOVTWV Iou, aAAANAEmMSpWVTAC 0 £VAg J1€ TOV AAAO,
pubniZouv to rAina oe Pdbog xpdévou. H netafai-
Adpevn rAion tou d€ova meploTpoPng tng I'ng, n
andotaon tng and tov ‘HAlo, o1 aAAnAe€aptwue-
Vol KUKAO1 TOU AvOpaKa Kal TOU VEPOU, N IIEPIEKTI-
kétnta Ing arpdopaipac oe CO, ka1 udpatpoug, n
VEWTEKTOVIKN 3paotnplotntd, n dévan KUKAOQO-
pia TWV A€PIV KAl WKEAVIWV PEUNATWOV KAl auTti
axoun n napovaoiad thg {wng 31apdpEwoaV Kal ou-
vexilouv va 81a110p@Q®VOUV TIG KMUATIKEG peTa-
BoAéc tou mAavnth pacg Kkad' dAn tn SidpKkela Thg
VEWAOVIKNG TOU 10T0opiac. And tnv €vapén, ouwg,
™G BlOPNXAVIKAG €navAotaong Kal Jetd, o au-
TOUG TOUG IAPAYOVIEG IMPooTEdnke AANOG €vag.
Ki autég dev eival AAAog amd Ti¢ eKATOVIASEG X1-
Mdédeg 16voug CO, nou dioxeteyovial otnv atud-
o@aipa amo T1¢ avlpImVeS 3pAoTNEIOTNTEG.
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3. H lpoctacia 1n¢ Mayvntdopalpag

‘OAa ta Ka1pikd @aivoleva ToU TAAVAT 11ag oulfaivouv oTo KatoTtepo oTpwud TG YRIVIG
atpndéoEalpag, Thv TPOIooEalpd, n onoia exteivetal néxpl Ywoug nepinouv 11 km ndvw amnd tn
yiiwvn emodvela. Kaipikd gaiwvdépeva €xouvne kal orto Aidotnpal ITapddo mou o diaotniikog
Ka1pd¢ Kal o1 nAlakég raralyideg dev poidlouv pe 116 yaiveg xaralyideg, eivai €€ ioou evol-
agpépovta @aivoleva, Ta onoia Bpiokovial otnv KOpu@n TOU €MOTNIOVIKOU ev31a@QE€povTog
IIOAAWV VEWV AT POVOUWV Kal ouvogovTtal dueoa pe th dpaotnpidtnta touv "HAlou.



‘OAeg o1 mpdo@ateg NAPATNENOEIC PUAG MANPOQO-
pOoUV d11 n dpaotnpidtnta autn Ppioketal oe €€ap-
on, agou ndén mpooeyyiloune OTo UEVIOTO €VOC
nAiakoU KUKAoOU nou emavadapfdverar kabe 11
nepimou xpdévia. Xtn Sidpkela Twv eEAPoEwV au-
TOV ThS nAlaxrng dpaotnpidtntag othv OpAtn Emi-
@aveia tou ‘Hhiou, mou ovopdletal owréopailpa,
enpavifovtar auénpéveg moodtnieg OKOTEIVOV
KknlAidwv. O1 oroteIvES autég KnAideg eival e pio-
x€c e Oepuoxrpaocia 3.000°C ka1 y1' autd @aivovtal
OKOTEIVEG, Og avrifeon e th YUpw IEPIOXN TNG
©wTéoPAlPAG, Iou £xel SimAdoia fepiokpaacia.

To péyeboc twv KnAidwv prnopei va Eene pdoel IToA-
Aéc popéc tn d1dpuetpo tng I'ng nag. O1 n\iakég kn-
Aidec ouxvd enpavifovral oe {evyn, 1a omoia dn-
H1oupyouv payvntikd mnedia pe S1dpKela ApKETWV
eBSonddwv. H ouctnpatikn toug karaypapn apxi-
o€ 10 1749, av ka1 n np@Tn IapaATNENoN ToUg £Y1ve
ané tov 'aAiAaio (1564-1642) ne 1o mKkpd ToU Tn-
Aeoxémo. Aéyetal pdliota Ot o nepipnyog exei-
VOC a0TPOVOOC €XA0E TO PWE TOU €€ AITiag autwv
ToU Twv naparnpnoewv. O enavalapufavopevog
naviwg 11l-etng kukAog auvéoueinong tou apibuoy
TV KNAIGWV avaraAi@dnke yid Ipoth Qopd IOAU
apyotepa, npiv and 150 nepinou xpdvia.

MetaéU autwv mou pdbape €xtote €ival Kal To
yeyovog 611 ol nAiakég xknAideg onpadevouv Tig
tonoBeoiec émou to payvnuko nedio tou “HAlou
Sianepvd Tnv emedvela Kal eEwbel xautd agpla
IIPOC TA nNAvw péoa otnv nAlaxn atpdoeaipa. Me
€181KA @IATpa 10 ACTPO TNG NUEPAC LETATPENIETAL
O€ MOAUXPW]I0 LWOAiKS 1e QAOYIONEVOUG IMidaKeS
UAMKQOV, eVQ pe T Bonbela evog @QIATPOU AKTIVRV
X, o evepydéc ‘HMhog eival akdun mo €vViunwola-
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KOG. H xavovikd @wtiopévn em@daveld tou @ai-
VETAl Va €ival OKOTEIVI, €V Ol MEPIOXEC YUPW
and 116 nAlakég knAideg eival Ratdwteg amnd Tig
axtiveg X nou exnéunouv. And Ti¢ NEPIOXEC AU-
1€¢ mnyAddouv Kal Ol NAIaKEC EKAAUWEIG IIOU EKTI-
vdooovtal 1€ Tn Biaidtnta eXaTtopupupinv Boufav
udpoyovou. Ta nUPAKTWIEVA TOUG AEPIA EKOQPEV-
Sovilovtal otov S1amlavntikd X®WPOo oAV IUPIVECG
vAwooeg mou &edimAwvovral pe t€tola duvaun,
wote NoAAEC opéc xavovtal oto Aidotnjia aKo-
Aoubwvtac oplou€VeC YPaUEC HayvnTikOv duva-
HEewV, ToU oxnpartidovral ora {euydpld Twv nAla-
KOV KnNAISwv.

[Tavw and tnv Katwtepn nAaxkn artpdoeaipa Bpei-
oketal pia Aemi petafarnkn wvn, orou n Oepjio-
Kpaoia ouvexwg auédvetar and toug 20.000 €wg
touc 1.000.000°C, eve) ndvw amd Tnv IEPIOXN auTi
Bpioketa1 10 oréppa, n e§wtepikn oroifdda tng
atpdéopaipac tou ‘HAiou, mou exkteivetal og amod-
otaon 3.500.000 km ka1 €xe1 6epporpacia nou min-
o1aZe11a 2.000.000°C. Z' autinv th Oepuorpaocia ta
drtopa tou udpoydévou (mmou amoteAeital amd va
IPWTOVIO Kal €va NAEKTPAOVIO) OCUYKPOUOVTAl JIETA-
&0 toug ne t1étola Prardtnta, wote SilaAvovral Kupl-
oAeKTIKA ota «e&§ wv ouveTédnoav» oxnuartifovrag
éva peivua eAetbepwv QOPTICNEVHV OOUATISIWV
(mpwtovinv Kal NAEKTEOVIWV), IIOU ovoudletal
mAdona. Me th fonbela 1wv eKAANWEWV TPIOEKA-
Toupupla 1évol mAdoparog exnéumnovral oto Aid-
otnpa and oplopéves KUupiwg IePIOXES Tng nAia-
KNG atpdo@alpag, nou ovoudlovial TPUIIEG TOU
oréuuarog, oxnuari¢ovrag €to1 Tov nA1ako avepo
o omoiog xiveital pe péon taxvtnta 400 km/s, av
Kdl h TaXUTNTA TOU NIIOPE va TAoel aroun Kal ta

800 km/s.

Apiotepd, n npwtn eixova axtivwv X tov "HAiou, mou £Anip6n ano tov dopuepopo GOES-15
(owroyp. NASA/NOAA/ Lockheed Martin) ka1 de1d, £1KOVa TnG I0XUPHG nAlaKRN¢ EKAapwng
¢ 4° NoepBpiou 2003, nou £Anipbn ano tn diactnpoovoxevii SOHO (pwrtoyp. ESA/NASA).

H au&npévn, duwg, dpaoctnpidtnta tou 'HAlou otig
IePIO30UC UEVIOTNG MAPOUCIAG TWV NAIOK®V Kn-
Aidwv, onweg oupPaivel ta tedevutaia 8Go xpovia,
epgavilel emong ka1 pia €€apon otnv extivaén
Tepaotiov mocotntwv nA1akng pdlac orto Adotn-
pa. 2’ autd ta aivopeva, AAAwoTte, oQeIAETAl KAl
n €1@AvVIon TV LAYVNTIKWOV KATalyiwVv IIoU IAAT-
touv tn I'n nag xard xaipoug. Metd and éva tali-
&1 150 exatoppupinv X1IAIONETPWV, TA QOPTICHEVA
autd cwpartidia and tov ‘HAio gtdvouv otn I'n pag
oe 1é€00epelg nepinou nuépeg. Ki eved otnv nepi-
OTwon Twv IAavntv Appoditng kal ‘Apn n emidpa-
on Tou nMAKoU aveéuou otnv £mipdaveld Kal Thv
atpéoEalpd TouC €ixXe WG anotéleoud th otadia-
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KA amoyUnveon Touc amo ta tepdotia amobgpara
vepoU novu €ixav, otn I'n 1ag n KATACT POQIKA AUTN
ouvénela €xel anoeuxbei, xdpn otnv Unnapén tng
VAIVNG Payvntoo@aipag, h onoia KAvel ToV IAAvi-
Tn pag va poidlel i’ évav 1epdotio nayvitn.

Anoé v apxaidtnta, dAAwore, yvwpilape otl otnv
nepimwon 800 Sl1A@OPETIKOV Payvniwv o1 dUo
époio1 méAol anwdouvtal, vy ol dUo avribetol €A-
Kovtal, XAt nou oupfaivel o' oAdkAnpn th yUupw
IIEPIOXN TOU LAYVATA IIOU ovoudleTtal Hayvnriko
medio ka1 evronidetal and OPICUEVES NAYVNTIKES
YOAUUIEG MOV EXTEIVOVTAL KAUITUAKNTA amrd Tov Evav
néAo otov dAAov. To 1821, duwg, avakaAigdnke



0Tl Kal Ta NAEKTPIKA pelpata napdyouv payvntl-
KEG SUVAlIE1C, K1 Al QUTAV TNV avakAAuwn o Avipé
Mapi Aunép (1775-1836) xatdpbwoe va S1amotw-
oel 611 n BaciKn @Uon ToU Payvntiopou 3ev oxe-
1{étav 1€ Nayvntikoug nolouc Kal 018epEvVioug
payvnteg, aAAd ue th pon NAEKTIPIKWOV PEURATWV.
Xnpepd pdAota o1 10XUpdTE POl NAYVITEG OTOV KO-
opo dnmoupyouvtal and S1atdgelc ue v an’ eu-
Oeiac pon NAEKTPIKWV PpEUNATWY, IIOU oxnuatifouv
TOUG Tepaotiag dUvaung NAEKTPOUAYVITEG.

Kdamn napdpoio Aowmév oupPaiver kai pe t I'n, tng
oIoiag 1o eowtePIKO £ival oe unépbepln peuoTn
Kardotaon, ondte Kai ornoloodnnote 013epEviog
PayvATNG KAl av UIInpxe, 0a eixe XAoe1 Tov payvn-
TI016 TOU AOY®W TWV NEYAAWV O€PIIOKPACIOV IIOU
vgiotavtar exel. O petaAkog autdg nUPAvVAg
¢ I'ng, dnwg, €ival nAexTPIKA aAyOylpog Kai '
autdv tov 1pomo h I'n pag pmopei va napopolaotei
e p1a tepdotia nAeKTpIKN yevvntpla. ‘Etol, n pon
TWV NAEKTPIKWOV PEUNATWV IIOU Snpioupyouvial
ekel eival o Adyog mou yipw amd tnh I'n oxnparti-
Cetal 1o payvnuko tng nedio. Me tnv €éAeuon tng
S1a0TNMIKNG EMOXAC KAl L€ TIC £PEUVEC IIOU €KA-
vav o1 mpwtol dopudpol Explorer 1 ka1 Explorer
3 avaxaAvwape 10 1958 116 S0 Zwyves axtivofo-
M@V mou nepifdilouv th I'n pag, ol onoieg ovo-
pdotnkav {wvegc Bav-Aldev. ‘Eto1 apxioape va
KATAVOOUNE TNV HOAUMAOKOTATA TWV NAEKTPIKWOV
KAl Jayvntik@V QAIVOUEVWV IIOU A€1ToUpyoUV OTO
yawo nepifdillov, nou ovoudornke to 1959 pa-
yvarooeaipa.

Xthv em@dveld the I'ng, duwg, o1 didpopeg pa-
yvnuikéc duvaneig dev nailouv oxedov Kavevav
POAo, yiati anlovotara ta ndvia yipw 1ag, ako-
pn Ka1 10 0&uydvo Kal 10 AWTo MOoU AVAIIVEOU]IE,
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eival nAextpikd oudetepa. ‘OAa, AAAwote, Ta Ato-
pa otn I'n amoteloUvial and apvntikd QOPTIoNE-
va nAextpovia Kal 0eTikA QopTIoUEVA IPWTOVIA,
€101 NOTE TO NAEKTPIKO TOUG QOopPTio va alAnloa-
vaipeital ‘Opwg, 100 km ndve and tnv emedvela
¢ I'ng to nepifpdAAov eival tedeing S1aQopeTi-
KO. X1d akpaia autd épla ThG ynivhng atudo@dai-
pag ol aktiveg X ka1 o1 unep1de1C arTivofolieg
tou ‘HAhou Oepnaivouv thv meploxn, avaykalo-
vtag €101 ta 3idgopa dtopa mov Ppiokovral ekel
va amofdlouv éva N nepioodtepd NAEKTPOVIA.
M’ autdv Tov TPOIo Td AIoYUNVWUIEVA auTtd dto-
1d anoKtouv €va Betikd @optio Kal ovondlovral
10ovrta. Ta Oetikd autd 10vta Kal Td aneAeuvdepw-
péva nAektpovid £Xouv Thv 1310Thta va avtidpouv
Kal va Kateuduvovral MANPwS amnd TiG NAYVIATIKES
Suvdpeig mou mepifdidouv tn I'n. H 6An, dAAworte,
doun Tou ynivou payvnrtikou nediou mpoodlopilel
dliecd Tn OUNIIEPIPOPA KAl ThV Kivhon Twv owid-
118iwV IIoU €xe1 aIXplaAwTioel.

O d&&ovag tou payvnuxkou nediou tng I'ng, mou
evavel Toug 800 payvniikoug tng moAoug, €xel
ma xAion og ox€éon Ue TOV YyeWwypagiko dfova
NG NePICTPOPNAG TNG, IOU QTAavel TI¢ 12° mepinou.
"Et01 0 yewypa@ikdg néAog dev OUpNIINTEL IE TOV
payvntiké médo tng I'mg, eved ta tedeutaia 300
xpoévia €yive emiong avtiAnotd Otl Ol NAyvnrtikoi
autoi méAol petaxivouvial e thv IApodo ToU
xpoévou ne pubud nou @tavel ta 11 km tov xpd-
VO Kal € Kateubuvon, Ipog 10 napdv, Tov BOpelo
vewypapikd méro. ‘Onwg amodelkvietal IAVING
amd TIC YEWAOVIKEG 1ac UEAETEG, Ta mpdyparta
Sev ntav mavra €101, yiati oto napeldov eixape
aroyn Kal dvacTpo@EG TOU VAIVOU Layvntikou
nediou. Ta teAeutaia mévie exkatoppupla xpévia
eixape ouvolikd 25 T€toleg avaoTpoPEg, 6tav o

Bépeioc payvntikég nédog yivovrav votiog Kal TO
avtiotpogo. H teAeutaia avactpon twv payvn-
TIKQOV DéAwv €yive npwv and 720.000 xpdévia kai
eival féPaio dt1 1o @aivépevo autd Ba emavain-
@0O¢ei oto péAdov.

H Umapén, duwg, thg ynvng payvnroéopaipag ei-
val yid pag 181aitepa eUepyeTIkA, dpou ASiToup-
yei oav aonida evavria otov nAlakd Aveuo Kai ta
@opTIoNEVA owpatidla mou exktoéedovral amd Tov
"HAo. ITap’ dAa autd, n 10xU¢ To0U nA1akoU avénou
eival t€ro1a, wote otnv nAidAouotn MAEUPA TNG
I'ng to yruvo payvnuxd nedio oupmédetal mpog
v emedvela tng I'ng, eve otn vuxtepivi NAEU-
pd dnoupyeital 11a paxkpld PAayvntikin oupd oav
Kountng, mou £xe1 dianetpo 30—-60 ynvev axtivov
Kal UNKogG X1Aiwv.

H tepadotia nA1axn npoe&oxt tng

30™ Mapriou 2010, 0ntw¢ ane1kovioTnKke
amro tn diaocrtnpoovokevi SDO

(pwroyp. NASA/Goddard).
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ZXnUartiki avanapdoraon Tng ynivng payvnrooeaipac [ewroyp. SOHO (ESA & NASA)].

‘Etol, Ta @opTiopéva owpartidla Iou amotelouv
Tov nA1axkd aveno, étav @racouv otn I'n pag, ano-
Kpouovtal and th yawvn payvnréo@aipa Kai Ka-
TeUOUVOVTAL IIPOG TOUG UAYVATIKOUG TNG MOAOUG,
onovu aixpalwrti¢ovral kair e§avaykalovral va 11e-
tanmndoUv and tn pia MOMKN MEPIOXN othv AAAn,
EMITAXUVOLIEVA OUYXPOVWCS 0xedOV otnv taxytnta
ToU wtdéc. M’ autnv tnv taxutnta ouykpouovial
1€ TA AVWTEPA OTPWUATA TNG YAIVIC ATUO0EA1PAC
Kdl Ta @oprionéva owparidia mou eivar eykAw-
Biopéva exei K1 €trol Ta owparidia Tou nhaxou
avénou, nou yevvnénkav ota €ykara tou ‘HAlou,
Sl1oxeTeouv TeMKA ThV EVEPYEId TOUG MAVK Ao
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Toug méAoug tou mavitn pnag. H aAAnAenidpaon
aAuTA TOU nAlaxkoU avéuou Kal TOU VAIVOU Jayvi-
TIKOU nediou €ival o Adyog yia thv eUEAvion Tou
wpa1dTeEPOU «maixvidloU» tng @uong, Kard th O1-
dpxela Tou omoiou oxnpartidovial puotnpliddels
QWTEIVEG TAPACTACEILG, ITOU anoteAotv 1o Bépelo
Ka1 10 vOtio X€Aag, o€ GTWog Mou Kupaivetal anod
100-1.000 km.

Ta 31d@popa XpWIATA IOU IapATNPEOUllE OTO XLE-
Aag e€aprovral and ta xnukd oroixeia tng 10vo-
0@A1PAG, 1€ TA OII0ia OCUYKPOUOVTAL TA POPTICUEVA
amé tov ‘HAhio nAektpovia. H éAn auth diadikaoia

yivetal j1e évav apKeTd MOAUIIAOKO TPOIIO, J1E AIIO-
TéAeopa akdéun Kal cnuepa va unv eival mAnpwg
Karavontn, av Xai n apxn tng d1aAeUkavong tng
dpxioe mpwv amd 150 nepimou xpdvia. Xta peoa
Tou 19°Y aiwva avaraAugdnke, dnAadn, 6t étav
Sloxetevyane hAeKTpIKO pelua péoca o' évav ow-
Mva mou nepieixe KAIolo ag€plo, nrmopovoaue va
Snuioupynoouue pia avaldunn Je To QACUATIKG
XPWUd, IIOU £ival XapaKTNPIoTIKG Tou dedoUEVou
autou aepiou. Me Bdon auti thv 1810Tnta, £XOUNE
onuepa TG Adunec @OoplopoU KAl TIG PWIEIVEG
EMYPAPEGS VEOV.

Autd nou oupfaivel ¢' autnv thv nepintwon eival
o111 ta nAekrpdvia TOU NAEKTPIKOU PEUATOC OU-
VKPOUOVTal 1€ Td ATOoUd IIOU AnoTteAOUV TO A€PI0
Ka1 11’ autdv TOV TPAII0 TA «aAvVaoTATwvouvs. H tdon,
OuWG, IIOU £X0UV Ta Atoud autd £ival va emaveA-
Bouv 600 tO SUVATOV IO YPNyopd OThV IPONnyou-
pevn orabepn TOoUG Katdotaon, Kal yid va TO £Im-
TUXOUV, armoBAAAOUV EPIKN ANIO ThV EVEPYELA IIOU
mpav and tn oUyKPOoUon TouG e ta nAextpévia. H
anofoAn tng npdobeTNG QUTAG EVEPYELIAC IAipVeEl
OUYKEKPIIIEVO XPWA, ITOU £IVal XA pAKTNPIOTIKO yia
KAGOe xnuikd otoixeio. To ZéAag, Aowmdv, dnpuoup-
yeital pue tov idio tpdmo, otav ta nAexkrpdvia mIou
IIPOEPXOVTAl arrd ToV NAIOKO AVELO OUYKPOUOVTAL
L€ Ta a€pla TWV aVETEPWV OTPWURATWY TNG YIIVIG
atndopaipag. Eival 1o id10, SnAadn, nou cupPai-
VE1 Kal oTnv IEPImTwon thg ThAEONTIKNG 1ag 0006-
vng, OIIoU PON NAEKTPOVIWV IIPOOKPOUEL TNV 006vn
oxnparidovtag 11¢ 314@Qopes TNAEOITIKES EIKOVEC.
‘Eto1 ka1 1a nAextpévia and tov ‘HAio ouykpouo-
VTAl KAl «avacTat@OvouVvs» Ta ATopa Kal 1a péplid tTng
yruvng atudéoeaipag, avaykalovidg ta va EKnEp-
WOUV TO XOPAKTNPIOTIKO QWS TOU £i60UG TOUG.

29

To npacivend xpwua ToUu ZEAAog, yid Iapadely-
1a, Ipog€pxetal and Tn oUyKPOUon TwV NAEKT POVi-
WV € TO atomKko o&uyovo, mou amoteAeital and
€éva povo daropo ofuydévou, eve To noplaxkd ofu-
yoévo nou avanveouue anoteAeital and dvo drtoua
Kal 1o 6Cov amd 1pia. Ze dAAeg ndAAl IEPIITOOELS
n oUyKpouon TV NAEKTPOVIWV 1€ TO 0EUyOvo ndg
Sivel ka1 KOKKIVOUC XpwHATIoNoU¢, 181ditepa ota
aAveTEPA OTPWUATA TNG 10voo@aipag, kal dtav
Ta enepxopeva nAeKrpovia €Xouv peyalutepn
taxutnta, onwg oupfaivel otn J1APKeIA TOV 1d-
yvnTkov kKatayidwv tou "HAlou. Z11¢ neQIITOOEIS
auTég, Td NAERTPOVIA €10XWPEOUV Ao Kal mio Ba-
014 otnv atpdopalpa Kal OUYKPoUovTal J1€ MEPIo-
odtepa €idn otoixeiwv. H diadikacia autn eival
181aitepa noAunAokn ka1 dev ival akéun mAnpweg
KAtavontn, av Kal o1 neA€teg ouvexidovral [ tn
Bonbela Sopupdpwv oto Aidotnpa Kal €181KWV
napatnEnTnEiov otig Bopelec XWPEG.

duoikd Kkapia mepiypapn, 6o yAa@Qupn Kl av
eival, ka1 kapia @wtoypagia Sev nmopei va amno-
dwoel MANPWC Ta MOAUIOPEA CXANATA, TIC AIO-
XPWOEIC KAl TO OUVOMKO unepbf€aua Iou Iapou-
oldletal ota €xkbaufa pdria Tou dpecou Bedrti.
I'l' autd, dAwote, n ep@dvion Tou ZEAAOG OTOV
oupavod Atav avérabev yia Toug KaAMTEXVEG TNy
aveAvrAntng €Unveuong, VK Vid TOUG IIEPICTO-
TEPOUC avOpWIIOUC ATav, Kal €ival, aviikeinevo
anépavtou Bauvpaonoy kal d¢oug. Aid n€oou Twv
AIOVWV oUVOUAoTNKE PAMOTA € UMEPPUOIKOUG
©6PBouc y1a 1o TEAOG TOU KOOUOU Kal OPIoUEVOL
Aaoi 1o €BAemav WG IPOOWIIOIOINCN XAPOUUE VWV
xopevutwv. O1 Bixivykg, and tnv dAAn, to Oewpou-
oav WG AvrtavaxAaon 1wV acmidwv Iou Kpatouoav
o1 égunec BaAkupieg.



To XéAag eival éva @aivopevo apkeTd ouvnolope-
VO OTIG IIEPIOXEC YUPW amd toug 8U0 nayvniikoug
IOAOUG TOU IAAVITA [1AG, AV KAl IEPIKEC POPEC, OE
nep16doug 181aitepa éviovng nAlaxkng dpaotnpid-
rag, epneavifetal ka1 og VotlidTEPES NEPIOXEG,
onwc n EAMGSa. Ztic apxéc tou Ampidiou 2000,
via napddelyua, o oupavog g Béperac EAAGSag
mpe pia Babukdorkivn andxpwon, IoU o@eIAdTAV
o' autd axkpPIPWG 10 Yaivouevo nou ol Pwupaiol ovo-
palav pluvia sanguinea Sn). fBpoxn aiparog.
Axdéun ka1 o ApiororéAng (384-322 n1.X.) @aivetal
ou eixe naparnpnoel pia tétola epeavion 1o 344
m.X. Kal To nmapoupoiace pe @ASyeg oTtov oupavo,
eve akoun vwpitepa o Avadipévne (570-500 m.X.)

Kal o Sevoeavng (560-470 .X.) eixav npoomadn-
O€1 va NeAETNoOUV TO 1610 (pa1vOoeVo e EMOoTh]io-
VIKO tpdmno Sivovidg Tou pia euoikn e€nynon.

H engdwvion teov nliakov katayibwv, ouwg, 1Io-
pei va dnpuoupynoel Kai peydia npofAnpara. Xtn
OUyXPOVN EMOXN TWV NAEKT POVIKWOV OCUCKEUWV, TWV
TEPACTINV NAEKT PIKGOV SIKTUWV KAl TWV S0QUPO RNV
nou Bpiokovtal o€ Tpox1d yUpw amd tnI'n, n neAétn
TV NAIAKWOV Katalyidwv yivetal 6x1 pévo anapai-
thth, aAAd ka1 emrtaktikn. Aakdo1ol TouAdxioTtov
EMKOIVOVIAKOol 3opu@dpol Bpiokovial cnpepa oe
yewouyxpovn TPOXIA Kal pia peydAn payvnukn
Kkarawyida 6a avfave onpaviikd thv 1axXUTnTa 1OV

€Me PXOUEVWV NAEKTPOVINV, IPWTOVIWV KAl 10VIWV,
nou 6a pmopoudoav dUVnTiKA va XTUINOOUV TOUG
SopUEOPOUC aUTOUC Kal Vd BPAXUKUKANCOUV
Ta NAEKTPOVIKA TOUC KUKApata 6€tovidg toug
eKtoc Aertoupyiag. To amlovotepo mpdPAnjia mou
unopei va mapouvolaotei eival n nAektpikd apvn-
TIKN OpTIon Tou Sopupdpou nou Oa xtumnbei e
eRATovtadeg n Kai x1iddeg PoAr, pe anotéAleona
™ AavBaopévn petddoon MAnpoQopPIWYV.

Eni mAéov, oe mepidédouc auénpévng nAaKng
SpaotnEidTnTac UNopel va IapouclaoTouV IIPOo-
BAnparta xal ota emiyela nAektpikd Siktud, agQou
otn 31dpKe1a EVIOVWV NAYVNTIK@OV KATAlyidwv Ta
nAEKTPIKA pevuata nou dnuioupyoudvial o€ Gwog
100 km pmopei va @tdoouv 11 NEPIKES ERATOVIA-
dec x1ddec aunép. ‘Etol ta Siktua TV nAEKTpl-
K@V KAl TNAEMKOIVWVIOK®OV YPAUNWV UTIEPQOPTI-
Covtal pe exrarovtddec n kai x1Addec PoAr. Ta
pevpata autd NmopouUv va €VEPYOIIOINCOUV 314-
@Oopa AuTONATA COUCTANATA KAl VA IPOKAAECOUV
nAextpikd blackout oe peydleg neploxég, Onwg
ouveéPn otic pecodutikég HIIA tov ORtwpplo Tou
1980 ka1 tov Anpidio tou 1981.

Mia tétola kataiyida pnopei va Kataotpéwel emi-
ONgG Kdal TOUG TEPAOTIOUG NAEKTPIKOUC NETAOXN-
patiotég, énwg €yive otig 19 AexeuPpiou 1980.
To Bpadu exeivo évag eydAog JIETACXNIATIOTNG
735.000 BoAt otov Kavadd xpeidotnke va aviika-

taotabei, npdyna

IIoU emavaAngonke

ka1 tov Anpidio Tou

1981. ITapdnoia mpoBAn- .

nara, OUwg, IaPoUcIAcTN-

kav ka1 tov Mdaptio tou 1989, ne

ERTETAREVA NAEKTPOSOTIKA TPOBAN-

pata, mou aniwnkav and thv Kaiipdp-

via péxp1 tn Zoundia, £ve OAOKANEN n mepIoxXn
tou Kepnéx otov Kavadd Bubiotnke oto okotddi
V1ia 3€Ka mePIrou WPEG.

Aev eival, dpwg, névo n I'n nag nov ennpedletal
amd ti¢ nAlakég rarawyideg. O1 1€ooepelg yiya-
vtiol mAavnreg, Aiag, Kpévog, Oupavdg kai Ilo-
oe1dwvag, 51a0€Touv K1 autoi TepAoTia payvntika
nedia, eve ta payvntika nedia 1wv mKpoTEPWV
VEITOvVWYV pag eival eite avimapKra €ite moAu ne-
plopionéva. IIpédopara, pdAiota, 1o Aiaotnukod
TnAeoxdmo Hubble katéypawe unépoxa deiy-
Jata Tou X€Aa0G Va OTEQAVHOVOUV £VIOVA TOUG
payvntikoig noéloug tou Aia kai tou Kpdvou.
‘Etol, ta teAevtaia xpdvia h pedétn twv hAia-
KOV Katalyidwv pe €131kd dpyava oto Aidotnua,
Onwg auTA IOV NETAPEPOUV 01 31a0TNJI0CUCKEU-
€c SOHO ka1 Solar Dynamic Observatory, nac
€xouv odnynoel oto ounnépaopa Otl 0 EVOeEKa-
€TN¢ KUKAOG Tng nAlakng dpaoctnpidtntag eival
@AIVONEVO IIOU XPe1AleTAl CUVEXA KAl EMOTANE-
vnh €peuva.




4. To ®aLvépevo TOoU OgpuoOKNIiou

Mmnopeite, dpaye, va gavrtaoteite Tov oupavd Katd th S1dpKeld TnG hPéPAac OKOTEIVO Kal
xXwpic ouvvepa, dvepo n Ppoxn; Mnopeite va @avraoteite tn I'n xwpic thv atpdo@alpa nou
pag npootateyel and 116 emkivouveg axktivoBolieg tou "HAlou; H I'n xwpic atndopaipa Oa ntav
évag mhavntng xwpic Cwn, yiati amdovotara h ynivn atpdo@alpd £ival 1o KEAUPOG eXeIVo Iou
npootatevel Kal ouvinpei 6Aa ta €idn {wng. I’ autd, dAAwote, n moidtntd TWV CUCTATIKWOV TNG
atudéopaipag eival 181aitepa onpaviiki yia thv empioon pag nave oto «Aiaotnudmiolo I'n».
Tnv noidtnta avtn kartopbwoaye 1i1¢ tedeutaiec dexraetieg va eAéyxoupe pe th fonbela Twv
S1apOPWV «EMOEWPENTWV», IIOU £Xoune tonobetnoel oto Aidotnya Kal Toug ONoiouG OUVEXWG
avavewvouue. Avapepduaote, QUOIKA, oToug €181KoUug Sopu@dpoUg, Ol OII0i0l1 PHag IIANPOQO-
POoUV Kabnuepiva yia to 11 oupfaivel otnv IPOoTATEVUTIKA auTh aotmida pag.



pupopoc ICESAT
ke otic 12 Iavouvapiou 2003
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‘Evac tétolog «embewpntic» extofeltnke ToOV
deBpoudpio tou 2009, pe oxkomd TV XapToypApn-
on twv exnopnwv CO, otn I'n ka1 tv kaAdtepn
Karavonon tou @aivouévou Tou Beppoknmiou Kal
™G O0Ang e€éMing tng unepbEppavong Tou mha-
vAtn pnag. Auotux®g, SUwG, N AIOCTOAN TOU TPO-
xiaxkoU maparnpntnpiou OCO (Orbiting Carbon
Observatory), mou eixe Bapog 450 kgr xa1 otoi-
x1oe otn NASA 280 exatoppupia doAdpia, AmETu-
X€ au€owc petd thv ektoéeuon tou otic 24 de-
Bpouapiou 2009. e tPOX1d, NAVIWG, IAPAUEVEL
évag nmapdyolog 1anwvikog dopupdpoc GOSAT,
o omoiog exktoéeutnke otic 23 Iavouapiou 2009,
eve évag axéun dopudpog tng NASA o AQUA
€xe1 tnv Ikavétnta tng katapétpnong tou CO,, oe
mkpdtepn, duwg, €ktaon an’ 4,11 0 OCO.

Ztoug Sopupdpouc-embewpntéc tng I'ng, mou
Bpiokovtar Aén oe tpoxid, mepAauPdverar o
AQUA, o omoiog amé tov Mdio tou 2002 peAetd 1o
6Ao oUoTnua avakUKANONG TOU VEPOU OTOV IIAQVIL-
™ pag. ‘Exovrag péyebog Aew@opeiou kai Bapog
TPIWV IEPITTOU TOVWV NETAPEPEL €81 S1APOPETIKA
épyava epeuvev. Eni mAéov and 1o 2003 o So-
pu@dpoc ICESAT peletd, pepikodc névo UAveg
KA0e xpdvo, 10 NAX0C TWV NAYWV OTOUG IIOAOUG
Ka1 ot1¢ wnAécg Bouvoroppég, vy to 2015 avapé-
VETAl h aviikatdotaon tou amd Evav deutepo, Mo
aventuynévo dopudpo. Evag dAlog opu@dpog,
o AURA, peletd and to 2004 thv mepiextkotnta
TOoU 6ZovTog, TNV Io1dTnTa ToU agépa Kal To KAija
ng I'ng, eve) o CLOUDSAT amé 1o 2006 peAetdel
Ta oUvVveEEA KAl TN OXEoN TOUG UE TIC KAIIATIKES
aAAayég, IPOKEINEVOU VA 114G ANOKAAUWEL TOUG
S1dwopoug unxaviopoudc mou mnepldapfdavovral
oty unepbEpuiavon Tou IAAvNTh J1ag.

T

e

21uc 20 Iouviou tou 2008 évag 1Baitepa ave-
ntuynévog dopu@dpog, o OSTM (Ocean Surface
Topography Mission), tonofetnbnke oe tpoxid,
1l€ OTOXO0 ThV XA PTOYPA@PNON ThS TONOYPAPIaC TV
WKEAVWYV, TIOU €ixav apxioel and to 1992 dvo AA-
o1 3opu@dPo1. 2KOIOC TV S0PUPOPWV AUTWV £i-
Va1 n oTeEVI IAPAKOAOUONON TOU UWOUC TWV WKE-
avev, The taxutntag Kal Th¢ Katetbuvong mou
€xouv 31dYopa wKkedvid peunard, Kabwe Kai tng
Oepudtntag, mov eival amodnkeupévn oToug WKE-
avoug. ‘OAa autd fewpouvtal Bacikd oroixeia yia
TV Katavonon twv aAAdywv IIoU napatnpouvral
oto xAipa tg I'ng ka1 otnv unepbEppavon 10U

KaAlitexviki avanapdoraon tou dopupopou OSTM (owroyp. NASA/JPL-Caltech).
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IMAAVNTN pag, mou ogeilovral oto enovoualduevo
@aAIVOLIEVO TOU B PlIOKRNITIOU.

‘Onwg eival mAéov eUpews yvwotod, TO QAIVOUEVO
ToUu Oepporniiou o@eiletadl KUpiwg othv IAQOU-
ola tou S10&e18iou tou AvOpara, mou oth S1dp-
Kkela tou 20° aiva auinbnke yewnetpikd Adyw
TOU GvBpaKa Kal TwV MAQAYWOYWV TOU MeTpeAaiou
IOV KATAVAA®ONKAV, OUTWS MOTE Vd KAAUpOoUV o1
EVEPYEIAKREC avaykeg tou avlpwmou. To dioéeidio
TOoU dvbpaxa €xel tnv 1810TnTa va aixpalwtidel tn
Beppodtnta mou €pxetal anod tov HMho, ne amotéle-
oua ™ ouvexn av&énon tng péong Oeppoxpaciag



TOU MAAVATN NAg, av Kal n agénon autn dev eivai,
IIPOG TO IIAaPAOV TOUAAXIOTOV, CNUIAVTIKA.

210 1610 autd @aivonevo, ouwg, ouufdilouv kal
o1 S1APOPEG XNUIKEG OUCIEG, TIOU €ival oUAAOYVIKA
YVWOTEG e TV ovouaoia xAwpoglopdavlpareg.
O1 ouoieg autég ota xapunAdétepd oTpwUATd TNG
atpéoEalpds €X0UV TNV IKAVOTNTA VA QIXPIAA®TI-
Couv 10.000 wopéc nepioodtepn nAlakn Oepndtnta
an’ éon €xel 10 S10€eidlo Tou dvBpaxra. XunBAA-
Aouv éto1 o' éva mooootd péxpl 15% oro @aivéue-
VO ToU OeplioKknimiou, To omnoio onpeiwtEov av dev
eleyx0ei ouvropa, eival Suvardv va anoteAéoel 1o
peyaldutepo nepifalioviikéd npdBAnjia Tou IAavi-
™ pag. Yndpxel SnAadn Kivouvog, av Ta endjeva
50 xpdévia auénbei n péon Oeppokpacia tng I'ng
rata 2-3°, va Mooouv peydle¢ moooTnieg Twv
MOAIKGOV IMAYWV, L€ AIIOTEAEOUA VA TANNIIUPICOUV
6Aec o1 napabaldooleg nePIOXEG, MOV eival Kal o1
110 IUKVOKATOIKNNEVEG, 1€ AVUTIOAOYIOTEG OIKO-
VONIKEG, KOIVWVIKEG KAl OIKOAOYIKEG EMIITWOEIGS.

I't’ autd, dAworte, ta tedeutaia xpovia €xel Sobel
PeydAn €1@aon otn oTeEVN napakolodbnon SAwv
AUTWV TV IApAyoviwv drnd €181koig Sopu@o-
POUG, 01 o1oiol WG AAAO1 «emOewENTEG» 1AG EVN-
Pepwvouv via 6oa oupfaivouv otnv arpdo@alpa
TOU mAQVNTN HAG, €VW OUYVXPOVWG KatafdAAetal
npoomnddela dnjoolomoinong tTwv 31aQopwv Lie-
AETOV Kal TWV AOTEAEOUATWV TOUG, 1€ OTOXO0 TNV
evaicbntonoinon tou Kowou ota féupara autd.
Xdpn, pdAiota, oth peydAn dnpooidtnta Iou £58w-
oav ta Méoa MaZikng Emxoiveviag oto 0€éna tng
Unapéng «TPUNI@OV» OTO OTPWIA TOU OTPATOO0@Al-
PIKOU 6Covtog, o KOoUog APXIoE va ouveldnto-
noiei emrtéAoug tToug KIVOUVOUG IIOU EYKULOVEL
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h pumavon tou nepifdAAovrtog amd thv aAdyioth
XPNON OUOCLWV, Ol omoieg, e3¢ Ka1 deraetieg eival
anodedeynéva unevbuveg yia tTnv AVeEU IIpon-
VOULEVOU OIKOAOYIKN KATAOTPOQN ITOU EMQEPOUV
oToV mAQvATn NAg.

O1 televutaieg, ndhiotra, PeA€teg yia thv KAtd-
OTPOPN TNC IIPOCTATEVUTIKAG aomidac tou 6lo-
VT0G, £QEPAV OTO MPOCKNVIO KAl AAAEC mTapAAAn-
Aec emdpdocelg, MoU €XOUV Ol OUCIEC auTég ota
xaunAdtepa OTPWUATA TNG ATUOoEAIPAG, KAOWS
avépxovidl MPoG th otpardo@aipd. Iati &xel
mAéov anodeixOei ét1 o1 ouoieg autég, extdg amod
TNV KATaoTpo@n 1ou 6{ovtog, oupfAAAouv Kal oTo
@awvéuevo tou Beppoxrnmiou kal tnv oradiakn av-
Enon tng péong Oepnoxrpaociag Tou mAavAaTtn pag.

Tétoleg ouoieg, eKTO¢ and T0UC XAwpPopOopAdv-
Opaxkeg, eivar xar S1d@opeg AAAeG¢ aloyovou-
XEC XNUIKEC EVWOEIG, IIOU XPNO1I0N010UvVTal OTd
OTIPE1, OTIG KAIATIOTIKEG OUOKEUEG OAV WUKTIKA,
ota a@E®dn MAACTIKAG, OTd ouotnpatd Iupdcfe-
ong, ota oteyvoxkabapiotipla K.Am. O1 oucieg
autég Kab' autég Sev eival dueca emKivouveg
via tov avlpwio n 1o {wikd Kal QUTIKO nePIBAA-
Aov tou mAavitn pag. O1 moodtnteg, OUWG, TWV
exAudpevav Kabnuepivd xAwpo@Bopavlpdrwv
otnv arpdogalpa gival 1000 NEYAAEG, DOTE EXOUV
KUPIOAEKTIKA «BPaXUKUKAMNOCEL» TIG QUOIKEC d1a-
Sikaoiec avakurAnong. Me dAAa Adyia, n @Uon €i-
vai adyvarov DAE0OV va 11aG IPOoCTATEWEL and tTnv
AUTOKATACT POPIKA 11ag 31d6eon.

Méxp1 npdopata, o' OAOKANPO TOV KOOUO IIAPAyo-
tav Kdbe xpdvo &va dioeratoupuplo oxedov Tévol
11010V BAaPEePWV OUOCIWV, KAl A’ AUTEG TIG TO-

odétnteg 10 35% mapdyovrav otig xwpeg g E.E.,
AdAMo 1600 otig HIIA, ka1 to undAoirno og 31AQopes
dMecg xwpeg. And tn dexacertia tou 70, dpwg, étav
Vid Ip@Tn Qopd €yive yvwotn n BAammikn dpaotn-
p1éTNTa TWV XAWPoPHopavl pAKwV, APXIOE 11d IPW-
Th mpoondbela evaiodntomoinong twv S1apopwv
KuBepvnioewv, n onoia karéAnfe otnv umoypagn,
10 1987, Tou emnovopaldpuevou «IPWTOKOAOU TOU
Moévtpead» and 24 xwpeg. Zupenvnonke, dnAadn,
TOTE 0 IEPIOPIONOC IAPAYWYNG OPIOUEVWV XAWPO-
@Bopavlpdrwv Katd 50% péxpl to 1998.

Emne1dn, éuwg, o1 314popes EMOTNIIOVIKEG
peAéteg édexvav 011 ta npdypara xel-
potépeuav, to 1990 éyive oto Nov-
Sivo n mpwtn avabewpnon Tou
«IIPWTOKOAAOU» OIIOU aIIo-

@aociotnke n Kardpynon

IOPAYWYNC OAWV

AUTWV TWV OUCIWV

PEXPL1 TO €T0G

2000, eved

Alyo

apydtepa 10 Zupfouhio ITepifdAAovtog tng E.E.
Ano@Ac1oe Th EMOIEUON TOU £TOUG Ka-
1dpynong Katd t1éooepa xpovid, ToV

Iavoudpio dnhadn tou 1996. To

i810 ouvéPn emiong Kau

ota petémnenta die-

6vn ouvédpia

(Kidro,

Pio,




loxdveonmnoupyx, K.Am.). [Tap’ dAa autd, n Spdon
TWV S10EKATONNUPINV TOVWOV TWV OUCIOV AUTOV
movu &€xouv nén aneleubepwbel otnv atudo@aipa,
0a pac xararpéxel yia ta endpeva 100 mepinou
xpdévia, éon dnAadn £ival n Xpovikn nmepiodog
IOV MAPAPEVOUV eVEPYA TA NOPIA TOUG.

Zip@wva e TI¢ TeEAeutaieg emoTnoviKEG NEAE-
1€G, n PAantikn Toug dpdon €xel dUo pnopeég. H
IPEWTN oupBaivel ota KATWTEPA OTPM-
para ng atuéoEalpag Kal péxpl
Uwoug nepimou 15 km, dmmou o1
oUOIeC aAUTEG IIAPAREVOUV
1a npwta 5 éwg 10 xpdvia
™¢ {WNg TouG. X' autd To
Uwog @aivetal o1l oup-
BdAouv xatd peydlo
II0COOTO OT0 (a1vole-
vo tou Oegpuoxnmiou. Ta
npdypara, ouwg, Vivo-
vtal ardoun mo SUoKOoAQ,
otav o1 xAwpopbopdvOpa-
KeC @rdoouv OTh OTPAtod-
o@aAlpd. XTNV MEPIOXN AUTH,
ka1 og twog 10-50 km, umdp-
XOUV APKETEC moootnteg 6Zoviog.

To 6Zov eival €va yodalwmd aéplo, e Bapld pu-
pwd1d (€€ ou ka1 10 évond tou amnd to pnua 0lw),
TOU omoiou 1o ndplo anoteAdeitar and tpia dropa
o&uyévou (O,), oe avtibeon pe 10 {wtikd yia nag
nép10 tou o§uydvou mou anoteAeitar and 3o (O,).
IIpdxeital yia éva 181aitepa dpaotikd agpio, 100
©opeéc mo dnAntnpEiodec amd to novoieidio Tou
avOpaka, ne anotéAeona, otav Bpioketal otnv m-
@avela e I'ng, wg npPoidv TNG EWTOXNUKNG PU-

pUTIa TOU 60~
navw amo tnv Avrap-
tov Zeménpfpio tou 2001
(NASA/Goddard).
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IIavong, va emdpd oTov AvOpwIIOo 1€ TO XApAKTNPl-
OTIKO TOOUE110 TV ATIOV KAl TWV AVAIIVEUCTIKWOV
0PYAVWV. XTh OTPATo0@aAlpd, OUWG, To 6oV oXn-
partidel pia DPEAYUATIKA IPOCTATEVUTIKA aomida, h
omoia epunodifel 11¢ emkivduveg axktivoBfolieg tou
"HA10U va @tdcouv péxpl tnv emedvela tg I'ng.

H olovéopaipa autn, énwg ovopddertal, eival
Hia mpdoEaAth OXETIKA Snpioupyia TngG oUong, Kal
unoloyiletal 611 ouvéRn dtav ol YWTOoUV-
fetikéc 61a031KACIEG TWV YIIVWV 111IKPO-
0PYAVIOUWV APX10aV va Vivovtal Ie-
PIO0OTEPO AMOTEAECUATIKEG PV
and 700 nepinou exkaroppupla
xpoévia. Xpeidotnkav 300 axd-
pn exaroppdpla xpdvia yia va
anokorei teAeiwg n dieioduon
NG Unepidouc axktivoBoAiag
amd 10 OUVEX®WG S1EUPUVOllE-
VO otpwld Tou 6oviog, omo-
1e n Enpd Ntav nA€ov ac@aing
via va umodextei ta Si1dpopa
€idn @utwv ka1l {OWV IIoU IMPOo-
nAGav amd 1i¢ 6AAaocoec KAl TOUG
wkeavolig npiv and 400 péhic exa-
ToppGpla Xpovid.

Avuti énwg n aomida, mapdlo mou €xel naxog 40
km, Sev mepidapfdvel aneplidpioTeEC IOOOTNTECS
éCovtog, yiati akdéun Kal o' autnv thv IIEPIoXNn
Sev Bpiokoune nmapd €va uovo pdplo 6Zoviog oe
KkAOe 100.000 népia arpdo@aipag. Av dnAadn, ou-
VKeEVIPpWVAEe OAO TO OTPATOOQAIPIKG AoV oThv
em@avela g I'ng, 6a oxnpartidape €va otpopa
Kabapoly dZovtog e mdxog HuoAic 3 mm TOU €-
tpoou. H @uoikn, Aoindv, S1adikacia mapaywyng

Kdl KATAaOoTPOPNG TOU OTPATOO0@AIPIKOU OZoVTog
Bpilokdétav péxpr th dexaetia tou 1950 oe 100p-
pomia. H napovoia, duwg, 1ov xAwpopdopavipa-
KOUX(WV OUCIOV OTh OTPATO0@AIPA AVETPEWE ThV
1000POMIa AUTH K1 £T01 APXI0€ n aApat®dng Karta-
oTPOoPN ToU 6ZoVTOog, ondTE MapATNENONKAV KAl Ol
S1apopeg «Tpunes» otnv 0{ovoo@aipd.

O11pUniec Tou 6ZovTog €ival 111a IETAPOPIKA IIEPI-
ypaopn tng eAdttwong tou 6Joviog O OPICUEVEC
IIEPIOXEC TNG OTPATO0@AIPAC. APXIKA n EAATTW-
on auti €ixe napatnpnéei KUping ndvw am’ v
Avtapktiki. Apydtepd, Ouwg, Ol MAPATNPNOEIG
TV agpodlacTnkOV opyavwv tng NASA kal dA-
Awv 31£6VEOV 0PYAVION®V EMEICNNAVAV IIAPOIIOIES
eAattwoelg Tou 6Zovtog Kal oto BOpelo nuoai-
P10 NAvw and tnv ApKTIKN Kal 116 BopeldTeEPEG Iie-
P10XEG TG Anepikng, the Aoiag kal tng Eupddnng.
O1 mo nmpdopateg, nAMota, NEAETEC ava@EPOUV
o11 Undpxel Kivouvog o1 «TPUIEG» auTtéG othv 0{o-
véo@alpd va petagepfoliv akéun mo votid amod
v emidpaon OPICUEVWV NETEWPOAOYVIKOV oUvOn-
KQV IIOU £€mKPATOUV oto POPEI0 Nyo@aiplo thg
I'nc nagc.

H diadikaocia dnpioupyiag tev Tounwov tou 6Zo-
viog €xel wg €&ng. Xe vwocg 40 km mepinmou n
unep1ddng aktivoBoldia tou "Hhiou Siaond toug
xAwpopbopdvOpaxreg, ne amotéleopa thv aAlie-
Aeubépwon twv atdnwv Tou XAwpiou. Kadbe drtopo
xAwpiou mou ameleubepnvetal, «emribetal» oe
éva amd ta 1pia drona ouydévou mou €xe1 10 6lov
oxnpari¢ovrag o&eidlo 1ou xAwpiou ka1 eAelbepo
Siatomkd ofuyovo (to €idog mou avamveouue).
H xnuxn autn évwon, dnwg, dev eivar otabepn,
pe anotéAeona 10 AToUo ToU 0§uyovou va evabel
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ouvtona ne xamnoio dAAo eAetibepo arouno ofuyod-
VoU aneleubepivoviag €101 Kal IAAl To XAWPIO0,
10 onoio «emrifetal» Kal ndAl oe €va AAAo pdplo
6Zovtog.

"Exe1 umoloyiotei ot1 €va drtopo xAwpiou Kata-
otpépel 1.000 pdépia 6Zoviog tov Xpdvo, NEXPIC
otou anevepyonombei oe 100 nepimou xpévia. H
Siadikaocia auti yia ayvwotoug ardoun Adyoug €i-
val 181aitepa Spaotnpla navw amd TouG NOAoUg
¢ I'ng, dmou oxnuaridovrtal Kal 01 JeEYAAUTEPEC
TpUneg tng olovoopalpag. Amd TNV KATAOTQOPN
autn tou 6fovtog, ueyaiutepo Kivouvo diatpé-
XOUV Td @UTA Kai ol 6aAdoo101 opyavio]iol, 01 Omoi-
o1 AOy® ThS IEYAANG TOUG ONPAciag OoTthv TPOPIKN
aluoida, anelAoliv e €QIAATIKA KATApPEUON ThV
IMAQVNTIKN JI0C OIKOAOYIKN 100 pOOIIId.

ITap’ dAa ta pétpa nov €xouv nén AngOei unoAoyi-
Ceta1 61 ota emdpeva 50 xpdévia 6a kataotpapei
10 5-10% TnG mPoOoTATEUTIKNG aomidac tou olo-
vtog. Mia ékbeon tng EOvikng Axkadnpiag Emotn-
nov twv HITA avagépel, ndiiota, 6t yia kabe nia
erarootiaia povdda 1ou 6{ovtog MoU KATaoTpE-
@etal, 6a éxoupe auénon 2-5% OTOUG KAPKIVOUG
Tou 3épnarog. [IpofAénetal, dndadn, €101 ua ou-
VOAIKN au&non Twv KAPKIVwV Tou 8€pnatog Katd
20-40%. Xe amdéAutouc apibuoudg, ol televutaieg
npofAéwelc mAovv yia etnoia auvénon 300.000
KAPKIveV Tou 3€ppatog kal 1,6 ekatoupupia veéeg
MEPIITWOEIC KATAPPAKTN TWV 1ATIOV KABe xpdvo.

H dpapatikn auth katdotaon ogpeidetal otov ‘HAio
KAl KUpiwg otnv uneplodn axktivofolia mou exmé-
pmel. H unepioddng axtivofolia tou "HAiou xwpile-
Tal o€ Tpia S1aPOoPETIKA £idn avaloyad 1€ TO UNKOG



KUpartog mou €xel1 10 Kabe €idog. To mpwrto £idog
(UV-A) eiva1 1.000 popéc Miydtepo emkivouvo amnd
10 Seutepo €idog (UV-B), ka1 ene1dn 10 1pito €idog
Sev @rdvel oxedov noté€ otnv emeavela g I'ng,
pag evdla@épel KUping n ounnep1popd tg Ule-

prwdoug axtvofoldiag B. Ilapddo nou n noodtnta
g unep10dous B amoteAei névo 1o 0,7% tng ouvo-
Axng evépyelag nou exknépmnel o ‘'HAlog, n emidpa-
on mou £xe1 IAvw JA¢ €ival onuavtiki. %' autav
v axktvofolia opeiletal Kal T0 «IAUPIONA» TOU
3¢pnarog and tnv KaAokaipivi nAiofeparneia.

H duvaun, dnwg, tng unepiddoug axtivofoliag
elartwvetal 6co o ‘HAlog ratépxetal otov opi-
Covta. Ia napddeiyna, n «dGvaun» tou "HAiou oe
Uwog 60° eival 100 opéc neyadutepn am’ 6,11 dtav
Bpioketai oe twog 301 pt. ‘Etol, dAAwote, e€nyei-
Tal yiati eivar adivarov va «uaupioel» KAMOo10G
VwpIG 1o mpwi n apyd 1o andyeuua, Kai yiati Sev
nauvpilete 1oV XE1®vVA 600 K1 av Adumnel o "HAiog.

Aéyw axpifOC ToU TWoug mou &
wpe¢ nhiobepaneiag Tg peq‘
Tou Aereufpiou €xouv 10 1810 €
oparog 1’ éva Aemtd tov Iou

i

[
Axdun ka1 ma eAa@pid o
16 eunddio othv UIeP1dh o
éva am\é 1Zdu éxel v Suvard tta
néxpl ka1 1o 90% TV eVePYWV aKti
eniong opo1610p@a Kai apyd va Raupic
ka1 uné oKié Kémolag napabaldaooic
ASY®w TOU 6Tl To VEPS Kal N AUOC «
10 15% TV UnePIwdNV AKTIVEV. To i¢
oupBaivel ka1 i€ To X16V1, TO Omoio Eive
86V 1éA€10¢ avakAaoTnpag TwWv .'...i"
vowv. I'l'" autd ka1 évag anpdoeKTOG OKIEP Ul
e€UKoAa va «kaei» and v axtvofolia, ago
uwdpetpo 3.000 m 10 «pavpiopa» yivetar 40%
vopdtepa, Adyw TnG MKPSTEPNS MUKVATNTAC TNC
atudéoealpag. | o

]
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5. Tertovikég [IA&KeC RalL XeLopoi

Ta xapdpata tng 28" Aexkepfpiou tou 1908, évac oeiondg evidoewc 7,1 Pabucdv tng KAipa-
Krag Pixtep «xtinnoe» tnv noAn tng Meoivag otn Z1keAia, IPOKAANOVIAG IIEPIOCOTEPOUC Ao
70.000 6avdatoucg ka1 kataotpé@ovtag 10 93% twv oikodounpdtwv tng. Ilo npdogara, otig 11
Maiou 2011, évac dAAog tepdotiog og1016¢ (touddxiotov 9 Pabuwv tng KAipakag Pixtep) ne
enikevipo omnv enapxia Toxdéxkou tng lanwviag denoe miow tou nepioodtepouc and 15.000
VEKPOUG, N CUVTPIITIKA IAE10VOTNTA TWV OIIOINV 8V oKOTWONKE and tov oe1ond, aAdd and ta
ViydvTia Kipata toouvAl, IIou O 0PIoNEVEC MEPIOXEC €ptaocav ta 40 m vwocg kai Sieicbuocav
otn otepid oe Babocg pnéxpl ka1 10 km. Kabnuepivd, dAAwote, kataypdpovial 3ekadeg oc1ouoi
EVIAOEWS €WG 4,9 Pabuwv Tng rAipaxkag Pixtep Kal TOUAGxIoTOV €vag NETPIAG N 1I0XUPNG EVia-
ong kdbe eBdondda.



Extdg, duwg, and auvtég g Pialeg, EapvikEg Kal
eVIEAWG anpdBAentec SOVNOEIC TOU VIAIVOU (PAOL-
o0, n aoTapdInIn VEWTEKTOVIKN dpaotnpidtnta
TOU mAavATn pag exdnAwvetal Kal pue d1aQopeTi-
KoUG tpdnoug. Hkodooolaia ékpnén tou ngaiortei-
ou Taundpa oto vnoi Sambawa tng Ivdovnoiag 1o
1815, yia napddeiyua, extivae otnv arpdo@aipa
160 km’® npaiotelaxdv TAKOV Kal ATav n 10XUpd-
TEPN NPAIOTEIAKN €KPNEN TWV 10TOPIKWV XPOVWV.
O nxoc ¢ €kpning axkoyotnke NEXPL Tn LOU-
pdartpa, nepicodtepo amd 2.000 km paxkpid, eve n
NQAICTEIAKN TEQPPA TOU £@Taoe NEXEL To Bopveo
kai tnv IdBa. ITap’ éAo nou xard ta SidpKela Tng
éxkpnénc umnoloyiletal 611 orotwOnkav €mi ténou
nepinou 12.000 avbpwmnol, o ouvolikég apibudg
Twv Oupdtwv uvnepéPn toug 70.000, e€aitiag tou
AoipoU ka1 twv acbevelwv mou E€omaocav petd
TNV OAIKN KATAOTPOPN TNG AYPOTIKNG IIAQAVWYNG
omv neploxn. H ékpnén tou npaioteiov tng Ta-
pnépa emnpéace To KApa MayKooping, MPoKAA®-
viag €vav «n@alotelakd xXewvar, e€aitiag tou
omoiou to 1816 éneive yvwotd we n Xxpovid Xwpic
Kaloxaipi.

IToG opeilovtal dpaye Ol TPOUAXTIKEG (QUOIKEC
KATAOTPO®ES autoU tou €idoug mou napatnpou-
vtalr oe 6Aa oxeddév Ta PAKN Kal Ta DAATn NG
udpoyeiou Kal o OAEC TIC VEWAOVIKEG EMOXEC,
and 1éte SnAadn mou otepeonombnke n emead-
vela Tou nAavitn pag Kal ouvexidovral néxpl on-
nepaq; Ilog e€edixbnke yewAoyikd o MAQVATNG LUAG
ota 4,5 dioekatopnpupia Xpdvid IouU MEPACAV Ao
n yévvnon tou; Eival Tuxaio to eviunwolako «tai-
plaoua» TOU SUTIKOU MEPIYPANIAToG Tng AQPIKNG
LI€ TIC QVATOAIKEG AKTEG TNG KEVIPIKNG KAl VOTI-
ag Apepikng; Kai edv 6x1, pnnwg dpaye o Amne1pol
dev Bpiokovtav mavta kel mou eival twpdad, aAld
«IETAKIVNONKAV» 11€ KANO10V Tpomo ekel; Tic ana-
VINOEIC O QUuTd Tad £pMTANATA NAG Ti¢ Jivel n oUy-
xpovn fewpid TWV TEKTOVIKWV MAAK®OV, IOU OTh
onuepIvn mepimou popen Tng diatunwdnke POAIG
ota péoa tou 20° aiwva.

H npotn cofapn emotnpovikn mpoonddela va
arnavtnOei to teAevutaio amd ta epwtnpata mou g-
oqlle IPONYOUNEVMG, mpaypartonoménke to 1912
andé tov I'epuavd netewpoddyo Alfred Lothar

Pwroypapia amo tov ociouod tov 1908 otn Meoiva (apiotepd) xai
pwroypaeia ané to peydlo roovvaul tov 2011, nov énAnée tnv Ianwvia (deé1a).

Wagener (1880-1930). O Wagener umootnpile
6 npiv and 200 exaroppvpla xpdvia OAEG o1 AIEl-
P01 NTAV OUYKEVIPWUEVEC OE 11d UTIEPNIIELIPO, TNV
ITayyaia, n omoia otnh ouvéxela Jiapediotnke Kal
Ta «Koppdria» Tng, Ol onpepiveég nmelpol dnAadn,
OUVEXIOAV Vad Aonakpivovtal n pia amnd tnv dAAn,
«oMoBaivovtag» e KAnolov TPOIo NEXPL TIG Tw-
piIvég toug B€oeig. ‘Onwg, nap éAo nmou n Bewpia
tou Wagener Umnopoudoe va £punveUoel Tta EI-
otnpovika Oedonéva
mou nrav Jiabgoma
othv £Ioxn tou, adu-
vatovoe va e&nynoel
IIO10G (PUOIKOG InxXavi-
opég Kkal noieg Suva-
pels 6a unopovoav va
LETAKIVIIOOUV  QUTEG
TI¢ tepdoriec nAleg
IETPWUATWV O TOOO
PEYAAEC ANOOTAOEIG.
I''" autd, dAwote, ral
TO EMOTNJIOVIKO KATE-
OTNUEVO TNG EIOXNG
tou Wagener avtije-
TWIIOE 1€ €1pwveia Th
véa Bewpia autou Tou
«IIapeioaxtou», Onwg
1oV Bewpovoav, netewpoddyou. Metd tov 0avard
TOU, WG, KAl KaBwe véeg evdeifelg €pxoviav ou-
VEXWC OTO YWG, TO EVOIAPEPOV Via Th Oewpia Tou
Wagener 6x1 névo avadepudvonke, ahldd odnynoe
TeMKA otnv avamtuén thg 0ewpidg TWV TEKTOVIKOV
IAQKQV, OIIWG Th yvwpiloupe onpepa.

IIpotoy, dnwg, avagpepboune eXTeEVETTEPA O AU-
v, 6a mepIypdwoue 1€ ouvtopia ThV E0WTEPIKA

O I'eppavoc perewpoloyoc Wagener.
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doun ™™g I'ng, n omoia amoteAeitar and 4 oud-
Kevipeg otolfAadeg: tov @Aoid, Tov pavdua, Tov
e€wtePIKO MUPNVA KAl TOV £0WTEPIKO mupnva. O
@Ao1é¢ tng I'ng, dnhadn n orépea eEWTEPIKN TNG
oto1fdda, €xel mdxog novu Kupaivetal and 30 €wg
60 km xdtw amnd 16 nneipoug kai amd 5 €wg 10
km xrdtw amd toug wreavoug, ue Th uEon IUKVO-
TITA TOU WKEAVIOU A010U va £ival Aiyo neyaiute-
pn amd eKeivn TOU NIEIPWTIKOU. ZUNE®VA IE TIC
televtaieg nelétec,
0 @Ao10GC NG apxé-
yovng I'ng mpémnel va
eixe Adn orepeomnomn-
Oei 60 ka1 4,2 d10e-
rartoupupla xpovia,
SnAadn pdhic Aiyeg
£KATOVTASEC EKATO-
Hipla xpdévia petd th
Snuioupyia t™g, £VY
0 autév exkSnAwvo-
VIdl Kdl Ta IIEPIC00-
TEPA YEWAOVIKA @ai-
véueva. And t fdon
TOU Ao10U H€XPL TO
Bdboc TtV mepimou
2.900 km exteivetal
o ynivoc¢ pavduag,
Iovu J1aKPIVETAlL OTO AVWTEPO TUNNA ToU (UEXPL TO
BdBoc twv 660 km), Kal OToO KATWTEPO, ITOU TEAEIW-
vel ekel Omou apxidel o peuotog eEWTePIKOC MUPN-
vag, o onoiog amoteAeital Kupiwg amd oidnpo Kai
VIKEAO Kal €xe1 MAxog peyadutepo t1wv 2.200 km.
O eowtepikdc mupnvag, T€Aog, ue S1ANETPO nEPI-
nou 1.200 km, eikdletal 6t anoteAeital K1 autdg
Katd Kup1o Adyo amd oidnpo Kal VikéAlo, O oTepen
¢ emi 1o mAeiotov ka1 0X1 peUoTn Kardotaon.




To peyalutepo HEPOC TNG OEICMIKIG §pAO0TNPIOTNTAG (KOKKIVO)
ERONADVETAI OTA OP1A TWV TEKTOVIKWV HAAKWV (Kitpivo) (pwtoyp. NOAA).

2Unenva 1€ Th Oewpid TWV TEKTOVIKWV TAAK®OV, N
otepen eEwtepikn emedvela tng I'ng cuviotaral
arnd éva OXeTIKA AKAUITO KAl CUNIIAYEC OTPpOua
IeTPOUATWV, Th AM10dc@alpad, n omoia eKteivetal
and Tnv em@Aveld tng néxpl Xal 1o fAaog twv ne-
pinou 100 km, to omoio mepiAaufdavel tov @Ao1d
Kal éva n€pog Tou avotatou pavdia. H Aibdopai-
pa 3ev eival eviaia, aAAd anoteAeital and 7 peya-
AUtepa Kal apKeETA KPOTEPA KOUudrid, IIoU OVo-
palovral A1000QaIPIREC I TEKTOVIKEG NAAKEG,
SnAadn tepdotieg, CUNIIAYEIC KAl OXETIKA AKA-
pmreg «nAdxkeg» PPAxwv, ol onoieg ota 6p1d Toug
£@AIrovtal Nn/Kal emrAAUITouv n pia thv dAAn,
Onwg nepinou ta xoupdria evog yiyaviiou madA.
O1 7 neyaAutepec an’ autég eival n Eupaociatika,

n tou Eipnvikou, n A@pikaviki, h fépela Kal h vo-
T1a Apepikaviki, h Ivdo-auotpahiavi ka1 n Avrap-
KTIKN, €V avaloya pe th doun toug Siakpivovral
O€ NIEIPWTIREC KAl wKreavieg. O1 MboopaipIkéQ
IAGKEG, «YAIOTPWVTAG» apyd ndvw oe nia evka-
pmth oto1fAada NEPIKWG MWIEVAV IETPWUATWY,
omoia ovoudletar aocfesvoopaipa, ohobaivouv
n pia napdAAnda pe tav dAAn, amoxkAivouv A ou-
VKAIVouv pnetaéu toug, e€altiag Twv KIVAOEWV TOU
payuarog KATtw amn’ autég IIov TIG apacUpEl, «Ie-
Taromiovrag» ouyXPOvwe Kal TIG NIEipouc mou
rouPaloyv otn paxn touc. I'" autd ka1 o mupnvag
g 18€ag tou Wagener nrav xartd Baon owotog:
oe BdBoc exraroppupinv €TV n OWn TOU TAAVATN
pac éviwg petafdidetal p1dikA.

L ,
g

To peyaAUitepo PH€POC TNG OEIOUKNG KAl NQALOTEL-
axkng Spaotnpidtntag mnou ekdnAwvetar otn I'n,
SEV RATAVENETAL [I€ TUXAIO TPOIO OTnV £mEaveld
ng, adAd €xel Tav Tdon vad «OUoowpeUeTal» OF
OXETIKA oteveg (WVEG, 01 onoieg evromiovial ota
4pla TWV TEKTOVIKWV IMAAKWV, €Kel SnAadn Iou o1
TEKTOVIKEG TAAKEC aAAnAembpouv petaly toug. H
Spaotnpidtnta auvtn, Ouwg, 8ev neplopidetal 1o-
vov ekei, aAAd eviote ekONAWVETAL KAl OTO £0W-
1epIké Toug. Kabwg o1 mAdkeg xivouvral n pia og
oxéon e v AAAn, ta IETpOaTa ota 0pid Toug
IMOPAI0PMPOVOVTAL APYd, OUCOWEEUOVIAG [IE TOV
XpOvo TEPAOTIA MOOA €VEPYEIAG KAl oxnuartio-
vTag phaypata otov yuvo @Aold, ol IAEUPES TwV
omoiwv ouykpatrouvtal and tn peydin tpifn mou
avamtvooetal netaéy toug. ‘Otav n oucowpeUo-
pevn evépyela @rdoel oe onueio mou vnepfaivel
TIC AVIOXEC TWV IETPWUATWYV, Td onueia tp1fng
omave, ne anotéleopa thv £a@vikn Kal andtoun
oAiobnon tou prypatog. O1 Biaieg Sovnoelg mou
mpoKaAouvial Katd tnv oAiocbnon tou pnyparog,
aneleubep@VoOUV Tn OUCOWPEEUNEVN €VEpPYELA
TOUG, UE TN NOPEN OEIOMKWV KUNATWV, Td oIoia
Siaxéovtal IPog OAEC TIG Kateuduvoelg. AUtoU ToU
€idoug o1 TekToVIKOi, dnwg ovopddovral, OE10U0I,
arotelolv T ouvtpintikn mAelovotnta (90%) twv
Og10UV Mou exkdnAwvovtal oth I'n, av Kai gival
Suvaro va ekSnAwOoUV Kal O€10]1101, 01 OII0i01 OPEI-
Aovtar oe O1a@opeTIkEC aitieg, yia mapddeiyua
O€ nPaIoTe1aREG eRPNEEIG, otnv IpdoKpouon KA-
II010U aotepoe18oU¢ otnv £Mm@AvVEIA TOU IAAQVATR
pag 1 akéun kai og avlpwmves dpactnplidTnteg.

‘Otav o1 OXETIKES KIVNOEIG PUETAEY TWV TEKTOVIKWV
nmAarov e€avayrdlouv dUo am’ autég va JETAKI-
vo(;xtql MAoPAAANAa KAl £QAMTONEVIKA h pia jie

-
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v dAAn, avantyooovial pnyuara, OIwe avtod Tou
‘Ayiou AvSpéd, ITOU MPOKAAECE TOV KATACT POPIKO
oeioud tou 1906 otov Zav ®pavoioko N To pnypa
¢ Popeiag Avaroldiag, mou exteivetal ' Ao 10
pnkog tng Bépelag Toupkiag. Zta dpia andrAiong
000 TEKTOVIK®WV IAAK®V, aviibeta, oxnpartidovral
UnoOaAA00IEC NPAIOTEIAKEG OPOOEIPES, YVWOTECS
w¢ peoowreaviegs paxeg. Eivai, axkdun, duvard
va oxXnuartiotoliv evepyes {wveg «diapeiopol» n
S14ppn&ng NIeIPWTIK@OV NAAK®V, ONWG EKEIVN ITOU
avamntyooetal kartd unkog tng MeydAng Pnéiye-
vouc Koidddag tng avatoAikng AQPIKAG, yid Tav
omnoia moteydetal Ot €ival To opatd amnotéAsopa
mag taxeiag diadikaciag diaxwpionoy g A@pl-
KaviKng nAdxag oe dUo. X' autiv Tnv Iepintwon,
kabw¢ o1 eni pépouc mAdrec tng NouPiag, the
Zoualiag kai Tng ApafIKng XEPOOVIOOU QITOKAI-
vouv n pia and thv dAAn, mapartnpeitar avodog
e aobevdopalpag e Tautdxpovn A€mtuvon
TOU @AoloU, €101 WOTE eRAtopupUpla Xpdvia ammod
TWPEA, TO «KEPAC» TNG POPEIOAVATOAIKNG APPIKNG
fa anoxomnei and thv unéloun nuneipo xai Oa yi-
vel vnoi, eve n Enpd, IoU IPONyoUunEVKG UINPXE
ekel, 6a ratarkAuobel and ta vepd tou Ivdikou
wKeavoy, oxnuartifovrag £tol pia véa 6dAaooa.

TéMog, ota dpla ovykAiong SUO TEKTOVIKWV IIAQ-
K@V Slaxkpivoulle T1¢ €ENC MEPIITWOEIG: OUYKAION
WKEAVIOWV IMAAKWOV, OUYKAION WKEAVIAQG € NIEl-
PWTIKN MAdKa Kal oUykAion 300 Nne1pwTikWv IAa-
kwv. Katd t olvykAion 2 wkedviwv MAAKWOV NETAEY
TOoUG, n pia unofubiletrar ka1 TEMKA «KATACTPE-
@eTal» KATw and tav dAAn, oxnuarifoviag otnv
nepioxn unofubiong Pabiéc wredvieg TAPPOUG.
H Tdopocg 1wv Mapiavav yia napddeiypa, onpa-
todotel TNV meEPIOXN OIIOU N TEKTOVIKA MAAKA TOU




EipnvikoU ouyrAiver kar uvmofubidetar kdtw amd
mv mAdra towv Prammvev. Kabwe n pia mldxka
yAloTpotce KATw and tnv AAAn, oxXnpatiotnke oto
éPAoua eKATounUpiov eTwv n Baditepn T1dQpog
tou Koopou (10.971 m), émou to Babitepo onjeio
g Pubiletal kAtw and tnv emedvela tng 6dAao-
oag nepioodtepo an’ oo opbrvetal to ‘ERepeot
ota InaAdia (8.848 m). And tnhv AAAn, dtav CUYKAI-
V€l 110 WKeAVIa KAl [la NIEIPWTIKA TAAKA, ONwWG
ounfaivel €§w amd 11¢ aktég tng votiag AnepIKNgG,
KATA PNKog the 1d@pou t1ou Ilepot kal tng X1Ang, n
wkedvia nAdka tng Nalxka onpwxvel kai Bubietan
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Katw and thv NotioapepikAvikn NIEIPWTIKA MAA-
Ka, n oroia 1€ th og1pd TNG «AVACNKWVETAL», Snjll-
OUPVWOVTAC Th YIYAvTid 0pooelpd TV AvSewv.

Tepdotieg opooelpég oxnparidovral Kal Katd thv
ouykpouon 600 NMNEIPWTIKWV IMAAK®V, L€ XApd-
KTnP10TIKOTE PO ImapAddelypia tThy 0pooe1pd TV
InaAdiov, n omoia dpxioe va oxnuatidetal
edw ka1 50 exaronpupla xpévia e€ai-
tiag thg oUykAiong Kal oUyKpouU-

on¢ thg mAdKag tng

Ivéiac pne autnv tng Eupaociag. Eikdletal, pudhi-
ota, 611 pia akdpn tepdotia opooelpd, n omoia 6a
exteivetal and tnv Iomavia péxpl tn Méon Avarto-
A1, 6a oxnpartiotei 3ekAdeg eraroppvpla xpévia
oto pnéAdov, dtav n AQpIKaviki MAAKa nouv Kiveital
Pog 1ad BopeloavatoAikd, «eEapavioel» th Meoo-
ye10 ka1 ouykpouotei pe tnv Eupwndiki mAdka.

H Baoikdtepn €vdelrin nou ouvéBale otn diapdp-
©won tThe BewPIiag TWV TEKTOVIKWOV IAAKWV,
npbe oto wg néoa amd tn Xap-
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TOoypApnon ToU WwKeAvVIoU mubnéva, o omoiog aro-
KaAU@pbnke oth S1dpKela thg derkaetiag tou 1950
6u dev nrav oxetka eninedog, dnwg voulav ol
vewdoyol néxpl t1ote. Ilpaypatikd, n avaxkdAuywn
mag tepdotiac unobaldoolag opooelpdc, Mou
elMooetal avdpeoa OTIG NIIEIPOUC TOU MAAVATH,
pe unxkog nou unepPaiver ta 50.000 km, pe néco
twog 4.500 m, ka1 mAdtog 800 km, yvwotn mAéov
w¢ n Mayxooma Méoo-Q2reavia Paxn, ntav ka-
TAAUTIKN Via tTh d1apudp@won the véag Bewpiag.
Ildg, duwg, dnpioupynbnkav autég ol TePAoTIES
untoOaAdo01EC OPOTELIPEC;

H opooeipad twv Inaddaiov.

I

a0 ¥




E1xova otnv onoid S1aKpIiveTal T0 IAYKOOUIO OUOTRIA TWV HECO-WKEAVIOV PAXWV
(pwroyp. NASA/ Smithsonian Institution).

H amdvtnon 866nke to 1961, dtav o1 emotipoveg
ouveldntomnoinoav 0Tl 01 1ECOWKEAVIEG PAXEG ON-
PaT030TOUV TEKTOVIKA AoBeVeiC IEPIOXEC, OIIOU O
wKedviog mubuévag «oxkietal» ota dUo Katd un-
KOG TG kopupng toug. O1 unobaldooieg autég
NQAIOTEIAKRES 0pooelpés, dnAadn, oxnuparidovral
ota 6pia andxAiong 800 TEKTOVIKWV MAAK®V, OTO
PE€CO TWV WKEAVOV ouvnowg, Kabwg veéo pdayupa
and 1a Bdabn tg I'ng avadietar kar avaBAilel
KATA JNAKOG TNG KOPUEPNG TG pAxng, Snuoupyw-
VIAC OUVEXWC VEO WKEAVIO @Ao1d. Auti n eEANA®-
on ToU WwKedviou mubuéva, énwg ovondleral, armo-
Seikvietal Kal amno TG IETPNOEIG ITou deixvouv Otl
n nAikia Twv UnofaAdooiwv DETPWRATWV ausdvel
pe v andotacn 1oug and th pdxn, U 1a vedte-
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png nhikiag netpopara va Bpiokovral nAnoiéorte-
pa OTNV KOPU@N Thg, €kel dnAadn dmou avaPAilel
véo payua. Kabwg o véog @Aoidg «dieupuiveral»
OUVEXW®G KAl anopaxkpivetal amnd tnv Kopu@n tng
pdxng, 1o medvaoua UMKOU IIOU IPOoEPXETAL Ao
TOV pavdya KATAaoTPEPETAl N «AVAKUKA®VETAL»
ota avtudlapeTpikd dkpad Twv MAAK®V, SdnAadn
ota épla ouykAiong KAmolwv AAwv, exel Omou n
pia mAdka xatafubiletar Katw amd pia dAAn xai
«EMOTPEPel» Neoa orov pavdya. Emeidn, pdli-
0Td, Ol NIEIPWTIKEG MAAKEG €XOUV Katd kavéva
MKEATEEN NIUKVOTNTA KAl HEYAAUTEPO IAX0G amod
T1I¢ wKedvieg TAAKeC, ekeiveg mou mavta Katafu-
fiCovtau eival o1 devtepeg. Me duo Adyiq, 0 wKe-
aviog mubnévag avakukA@veTal, e Tn Snpioupyia
VEOU QA010U KATA PNKOC TWV WKEAVIWV PAXWV KAl

v «karafubion» tou nalaioU @AoloU péoa oTig
WKeAV1ES TAPPOUG.

Xapaxtnpiotikd napddelyia plecowkedviag paxng
anoteAei n Meoo-Athavtikn Pdxn, pnia vmofahdo-
o1a 0pooelpd mou Eexiva and tov ApKTiké QKreavo
Kal exteivetal votidtepa Kai anod 10 AKPWOTAPIO TNG
KaAng EAmidag otn Notia Appikn. Kabwg to ava-
TOAIKO Iepiypauua tTnG VOtloaue PIKAVIKNG TAAKAG
Kal 1o SuTIkG nepiypana TG a@EIKAVIKNG TAAKAG
avadnuoupyoudvtal ouvex®g te thv eEAnAwon thg
Meoo-Athavtikng Pdxng, mou npoxaleital Kabwg
10 peuotd pdypa ouvexidel va avapAilel and v
KOPU®@A Tng, N a@EIKavikn nmAdka «@aivetal» va
petaxiveital avatoAlkd KAl h VOTIoaEPIKAVIKN SU-
TIKQ, KaB®S Ka1 01 U0 «CIPWXVOVTAL» IIPOG aviibe-
T€G Kateuduvoelg amd ta pevpara PeETagopds pa-
Zac e aofevéopaipag. ‘Etol, 1o avotepo tunpa
TG aoBevdopalpdg KATw Ao ThV VOTIOa]EPIKAVI-
KN nAdxa Kiveital apyd npog ta SUTIKA, arouakpu-
VOVTAG TV and TV a@pIKAviKn TAAKA, IIoU Kiveital
PoG ta avatohkd. Me péoo 6po 2,5 cm tov Xpovo,
n «3100TOAN» QUTA MOU MAPATNPEEITAl KATA UNKOg
¢ Meoo-Athavukng Pdxng pnopei va @aivetal
HKpen. X autnv opuwg ogeiletal 1o yeyovog Ot1 otn
S1dpkela 1wv tedeutaiov 100-200 exatoupupinv
€10V 0 ATAAVTIKOC wKeavog SieupuvOnke and évav
KPS mopbud, mou Ppiordtav petaév Appikng, Eu-
pwnng, kKabwe xai tng B. ka1 tng N. Ajepikng, otov
TEPAOTIO WKEAVO IIOU £ival onpepa, anopaxpivo-
vtag mapdAAnia th pid AIE1po and thv AAAn.

Efaitiag Twv TPONAKTIK@OV KATACTPOQ®V KAl TNG
Tepdotiac anwielag {wwv mou gival duvatd va
IIPOKAAECOUV Ol OE101101, TO EMOTNUOVIKG £vola-
@&€pov yia th duvatdtnta npdPAewng Toug napa-
pével peyddo. Onwg, map’ dAo mou yvwpidoupe
Adn apkeTtd yid TOUC PNXAviOUoUcg YEveong vog
og10u0U, n akp1fng npdéPfAewn tng O€ong Kal ToU
xXpovou nou Ba exdnAwbdeil eival mpog 10 napdv
aduvartn. Katd péco épo ekdnAwvovial €Tnoing
nepioodtepol and 15 oegiopoi evidoewsg Tould-
x10tov 7 Babuwv tng xAinaxkag Pixtep. ITap’ ddo
IIOU Ol og1opoAdyol aduvartouv va mpofAéwouv
note auvtoi 6a exdnAwbouv, eival yeyovog Ot ol
pevalAltepol an’ autolg Teivouv va engavidovral
O€ OUVKEKPINEVEG IIEPIOXEG, IIE TOUG IIEPIOOOTE-
POUC VA CUYKEVIPWVOVTAL IEPINETPIKA TNG IAA-
Kag tou EipnvikoU. Eni mAéov, o1 peAétreg mou
Sie&dyovtal ava@opikd je tTh ouxvothtd £K3n-
AwoNng Og101WV OUVKEKPINEVOU IeyEOOUG OE OU-
VKEKPINEVECG NEPIOXEG, 1IE TO NUEyeboc Tou pny-
aTog, 1o €i80¢ TWV METPWUATWV K.4d. JIopouv
va 000UV OTOUG EMICTANOVEG 111a €1kévVaA Yid TnV
peoconpdbeoun «OUNIEPLPOPA» KAMOIOU PAyLIaA-
10¢, Kabw¢ ka1 tnv mbavétnta va ekdniwbel o
auTtd KAMmo10¢ oe1011dg, Hovo onws oe Babog xpod-
vou. AUoTUX®G, OIIWG £XOUV Td MEAVIATA, h IIo-
AumAoxdtnta ToU QaAlvolEVOU Kablotd Tnv akpifn
IPORAeWN TWV OEIONWV IPAKTIKA aduivath, IIOAU
IIEPIO0OTEPO 1AAICTA MOU N YEVECIOUPYOG aitia
Toug Sev eival akéun MANPWG Kartavontn o' OAeg
TNG TIC AETTONEPEIEG.




6. Ta HpaioteiLa Kol
10 AaXTUAidL Tng ®WTLAC

2tic 27 Auyouotou 1883 10 1wvdovnolakd neaioteio Kpaxkarda oto onwvupo vnoi, mou Bpi-
oketal petaéy wne Iafac ka1 tng Zoupdrpag, e€eppdyn 1e amioteutn Piraidtnta. O1 1€ooe-
pe1c aAdendAAnAec expnéelc nou onpelwbnkav otic 05:30, 06:44, 10:02, ka1 10:41 tomkn wpa
aneAeubépwoav ouvolikd evépyela the 1aéng Twv 200 exatoupupiov tévev TNT n 4 @opéc
peyaAutepn amnd tnv 10xupdtepn Bepuonupnviki BouPa nou £xel nupodotndei néxpl 1pa. Ol
expnéelic ntav 1600 10XUPEC IIOU INPOKAAECAV OAIKN AIIWAE1IA AKONG o€ O00UC £ixav Tnv Adtu-
xia va Bpiokovral péxpl ka1 15 km paxkpid and to onpeio tng €kpnéng, eve akovoTnKaAv NEXEL
10 naxkpwo Iepb tne Avtikng Avotpaldiag, 3.200 km paxkpid. Tepdotia KUpata T0ouvAajll, Iou
O€ 0PIONEVEC MEPIITWOEIS €@Tacav 10 UWwog Twv 40 m, 0dpwoav TiG IAPAKTIES NIEPIOXES TNG
I4Bag ka1 tng Zoupdrpag.



TouAdxiotov 36.000 avOpwmol umoloyiletar o1l
€xaocav tn {wh ToUug amnd TIC MUPOKAACTIKEG POEC
KAUTWOV depiowv, amd tTnv n@alotelarn 1€@pa Kal
amod Ta TooUVAlll, VK OPICUEVOL LEAETNTEG AVE-
Bd&Zouv tov apibud twv Bundrtwv otoug 120.000.
I'a Adyoug nou Sev eivar akéun anoAutwg e&a-
KpiBwpévol, 1o id10 to vnoi oxedov Siapediotnke
and v €kpnén, xadvovrtag ta dUo tpita Tng ap-
XIKAG TOU £mE@AVELAG, EVK KAtd Tn S14pKel1a TOU
NQAIOTEIAKOU XEIPWVA MIOU MPOKANOnKe amd Tig
TEPACTIECG MOOCOTNTEG NPAICTEIAKNG TEQPAC Kal
d10ée18iou tou Oeiou, n péon nmaykéoma Oeppo-
Kkpaoia pewwdnke xatd 1,2°C. Akdun ka1 onpepa
n Iep10xXn ival 1I81a1TEPwS EVEPYN, EVW UE TIG OU-
vexeic unobaldooieg poég AdPag, éva véo vnoi

avadubnke otnv em@dveld thg 6dAaocoag tov Av-
youoto tou 1930, yvwotd wg Anak Krakataun «to
a1di touv Kpaxaroa».

Ta aitia autev TV KATAOTPOPIK®OV UIoX06vVinv
Suvanewv nou ameleubepwvovial péoa amd Tig
NQAIOTEIaKREG ekpnelg, onwg eEAAAoOU Kal o1 o€1-
opol aAAd xai o1 idle¢ KIVAOEIC TWV TEKTOVIKWOV
MAAKR®V, Bpiokovtal Kpuppéva Babid otn I'n, exel
nou eawtiag 1wV TEPACTIVV OEPUOKPACIOV KAl
MECEWV, TO E0WTEPIKO TOU mMAavntn Ppioketal os
nuippevotn katdoraon. Iarti, duwg, 10 e0WTEPIKO
TOoU nmAavitn pag €ival téco Oepnd; H Bepndinta
010 £0wtePIKS TG I'ng opeidetal katd KUP10 Adyo
oe 3 uoikég Olepyaocieg, o1 omoiec enédpacav

OUOOWPEEUTIKA KA 6An th J1dpKela TNG YEWAO-
VIKNG tTng eE€MEng, NETATPENOVIAC TNV EVEPYEIA
toug oe Oegpnotnta. H npwtn am’ autég eival n
ovounaldnevn BapuTtiki OUOTOAR, T0 YEYOVOG 3n-
Aadn éu katd ta npwta, KUping, otddla Tou oxXn-
patiopou g, n I'n oucowpeue mTdvw The 6Ao Kal
pevaAutepec MoooTNTEG UANG Ao Ta OUVTPipuia
g yéveong tou HlakoU Zuotnparog, kal Kaéwg
n pdala tng avéavorav, n Baputiki €AEn mPog To
KEVTPOo tThe peydiwve emiong. H auéavopevn Ba-
putnta thg apxéyovng I'ng, 1€ t og1pd g, £né-
Sdpace otov id10 ToV mMAavintn, CUPPIKVOVOVTIAG TOV
KAl petarpénoviag uépoc amd t BapuTikn Tou
evépyela oe Beppdtnta.

To 3eUtepo yeyovog mou ouvéPale othv auén-
on TnG €0WTEPIKNG BepudTnTac TOU IAAVATN [1AG
ATav 01 avapibuntec d1a0TNUIKEC OUYKPOUOEIC
otnv €MEAVELA TOU, IIOU NETETPEWAV TNV KIVATIKA
TOUG evépyela o Bepudtnta, VY 1O TEITO €ival
n diaomaon Twv PASIEVEPYWV OTOIXEIWV OTO
£0WTEPIKO TOU, IIOU ouvexi{eTal ardéun Kal onye-
pa. Ka1 o1 tpeic autoi kabopiotikoi mapdyovieg,
oe ouvduaonod Ue 1o YEYovocg OTl 0 MAAVATNG [1AG
amofdiAel th Ogppdtntd ToU 1€ ToAU Bpady pud-
1o, ouvéBalav wote, akdun Kal onpepa, va oia-
wnpel neydho pépog amd th Heppdtnrta ToU aApxé-
yovou nnapeA04évtog tou, aAAd Kal va Iapdayel veéa
ané tn diadikaocia tng padievepyoy Sidonaong.

Apxikd, n apxéyovn «mpwto-I'n» npémnel va nrav
O€ PEUOTN KATAOTAON, YEYOVOG IIOU ENETPEWE OTA
BapuUtepa pétalia va «Bubiotoiv» IPog To KEVIPO
NG Kal Ta €Aa@puTtepa NETPWOUATA Va Kivnoouv
IIPOG ThV €mEAveld tng, odnywvrag €101 otadla-
KA oto 31axXwEIoUd €VOC APXEYOVOU pavoua Kal

€VOG apxX€yovou IETAAMKOU IMUPNVA, IIou €3woe
apydtepa Kal 1o &vauoua yid th Snpioupyia Tou
payvntikoU tou nediou. Tnv id1q, mepimou, nepio-
80, o1 uSpartuoi mou Siépeuyav and Tov Aol Tou
MMAQVNTN, TA A€pld IOV aneAeubepovovtav amnd Tic
NQAIOTEIAKEG EKPAEEIC KAl O1 MTNTIKEG EVWOOEILQ
IIOU amneAeubepivovtav KAtd tTh ouviplfn Koun-
TV KAl AAAWV S1a0TNIK@OV €10ROAEWV OTNV E£II1-
@davela Tou miaviath nag, 6a mpénel oradlaxkd va
SnuioUpynoav tThv IPWTn TOU IIUKVA atpdoealpa,
n omoia eumAouTioTnKke Kal € TO VEPO MOU LETE-
@epav o1 diaotnpukéc PoAideg mou ouveExicav va
tov Boupapdidouv. Ztadiakd, duwg, n emeAvela
TOU mAQVATh paC otepeomnomndbnke Kai n I'n amé-
Ktnoe tn doun 1wV otolfAdwV Iou IEPIypAWaA]lE.

H otepen empavela tng I'ng Sev eival eviaia, aAAd
anoteAeital, onwg einape, amd peyaAdtepes Kal
MKEAOTEPEC CUNIIAYEIC «IIAAKEGS» IETPWUATWYV, IIOU
Bupiouv ta xoupdria evog yiyavtiou nadld. «XTpl-
poypéves» n nia dimla otnv dAAn, o1 AiBoogaipl-
K€ MAAKEG, «EMIIAEOUV» OTOV IIUKVOTEPO pavoia
ka1 Ppiokovial oe ouvexn Kivnon. O1 Babutepecg
aitieg autng tng Kivinong dev €ival akdun amnoAy-
TWG KATAVONTEG, MEEIEL OUWG va oxetidovral e
v aévan «31eAkuotivda» netaéu tng Oepndtntag,
IIou o mAavntng pag npoonabei va amofdlel xal
g id1a¢ tou Tng Baputntag. Onwg cupfaivel Kai
OThv IEPIMWOoN TWV OEICUWV, IIOU IEPIypdwane
OTO0 IPONYyouUleEVO KEQAAQLO, TA IEPICTOTEPA A0
ta nepinou 550 evepyd neaiotela tou mAavith
Bpiokovtal ouykevipwpéva ota opla aAAnAemi-
Spaong NETAEU TWV TEKTOVIKWOV MAAKWOV KAl KUpi-
WG ekei mou 8o MAAKEG ATOKAIVOUV N OUYKAIVOUV.
210 mponyouuevo Ke@dlaio €idaje ne moiov 1p0-
IIO h naiotelakn dpaotnpidéthta EkOnA®vetal ota
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6pia améxrhiong petaély SU0 TEKTOVIKWV ITAAK®V,
oxnuartifovrag TG pecowkeavieg pdaxeg. Edw 6a
£0T1d00UNE MEPICOOTEPO OTNV NPAICTEIORN dpa-
otnp1dtnta, IoU EKSNAWVETAL OTad Op1d OUYKAIONG
TWV TEKTOVIKQOV MAAK®OV, KA0W¢ ka1l otnv evOonAa-
KIKN naiotelarn dpaotnpidtnia.

H mepioxn pe thv eviovotepn n@aictelarn dpa-
omnpidtnta Sev eival dAAn and to nepipnpo Aa-
KTUAid1 tng Pwtidg, ma 1epdotia o8 JNAKOG Kdal
0xeddv KUKAIKN {wvn nou nepifdAAel tTh Aekdvn
tou EipnvikoU wkeavoy, mEPINETPIKA TNG ONoiag
evtonmi{ovrar moAamlég Zwveg Kartdduong Kal
otnv omnoia Ppiokovtal CUYKEVIpwIEvVaA Tad MEPIO-
odétepa amd ta evepyd n@aioteia ToU mAAVATH.
O1 Zwveg autég oxnuarifovral étav pia wredvia
mAdxka xatafubifetral katw amd pa dAAAn wkedvia
A NIEIPWTIKN MAAKA KAl TEAIKA «AVAKUKAOVETAL»
péoa orov yniwvo navdva. Eidikdtepa, kabwg ma
wkedvia mAdxa vnofubiletal oe OAo Kal peyaiu-
tepa BA6n ka1 ouvavtd 6Ao ka1 uwnAdtepecg Oep-
JOKPAOIEC KAl MIECEIG N€0A OTOV navdua, «armode-
opevel» 10 VEPO IIOU EUMEPIEXOUV TA METPOIATA
NG, TO OIoIi0, KABWC avEPXETAl KAl OUVAVTA Ta ITe-
TPWIATA TOU UNIEPKEIPEVOU Navdud, XapINA®VEL TO
onpeio TNENG T0UG, NETATPEIOVIAC TA O JAyUa.
Auto 10 pdvua, otn OUVEXELd, £XOVTIAG MIKPOTEPN
MMUKVOTNTA Ao TaA IETPWIATA IIOU TO IEPIBAAAOUV,
avépxetal MPog Tnv m@Aveld, oxnparifovrag ta
n@aiotela. XThv IEPIMTWON IIOU N wKeAVIA MAdKA
rarafubifetar katw amd pia dAAAn wkedvia nmid-
Ka, oxnuari¢ovral ta enovonalOueva vnoIwTIKA
16a, SnAadn og1p€C NPAIOTEIAKWV VNOIWV, OIIWG
TO NPA1oTE1aKO T6€0 Twv AleouTiov NNnowv. Ztnv
ImePInTwon, OUwWG, IIou n wKkedvia mAdxka xarapubi-
Cetal KAtw and pia nmelpwtikn mAdxka, n aAvoida
TwV n@aioteinv nouv 6a dnpoupyndei otov unep-
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Keipevo nne1pwtiké @Aoid, ovopdletal n@aiorel-
aKo 16€0, SnwG €KEIVo ITOU £X€1 OXNUATIOTEL oTnv
neploxn 1wv Avdewv otn Nétia Apepikn.

Ki éuwg, map 6Ao mou ta meploodTEPA «EMEITO-
S1a» nEaioteloyéveong naparnpoldvial ota opia
TWV TEKTOVIKWV MAAKWV, UIAPXOUV KAl OPIOUEVEC
e€alpeTIKA EVEPYEC NQPAIOTEIAKEG MIEPIOXES OTO
£0WTEPIKO TWV MAAKWOV, 1€ XAPAKTNPIOTIKOTEPA
napadeiypara ta vnoid te Xapdang, nou Ppioko-
vtal oto péoo oxeddv tng mAdrag tou Eipnvikou,
kabw¢ emiong ka1 to E6vikd IIdpko Yellowstone
otnv Bopelodutikin Anepikn. Autou Tou €idoug ol
NQA10TEIaKES TIEPI0XEC ovopdlovtal Oepuéc Kkn-
Aidec ka1 e1kdletau 611 Tpoodotouvtal amd ue-
yaAeg deanevég unépbepnou navdéuaxoy UAIKOU,
TO OII0io KABWS AvEéPXeTAl IPOG TNV EMEPAVELQ, N
MIE0N TOU NEIWVETAL, L€ AIOTEAEONA VA Ugpiotatal
pepikn tAén. Autd ta pavévard diancipa (mantle
plumes), énwg ovopdalovrtal, Tpo@odotouvial anod
HaKPIEC KAl AETTEC «POEG», TOU EEKIVOUV amd ta
Bd6n tou navéia ka1 dtav etdcouv otn Bdon Tng
Mbdopaipag, aml@vovtal naipvovrag éva xapa-
KTNPIO0TIKO NAVITAPOEISEC OXNIA.

To ovumAeyua twv vnowwv s Xapang, yia napd-
delypa, amoteAeital and 8 peydAa vnoid Kal apKe-
T4 WKEOTEPA, and Ta OIIoia NPAICTEIAKA EVEPYO,
aMAd Kal JIKEATEPNG VEWAOVIKNG NAMKIAG £ival to
peyaAutepo, 10 onoio Ppioketal otn votioavato-
MK drkpn piag aAuoidag vnolwv, Iou eKteivetal
npo¢ ta Bopelodutikd via nepimou 5.000 km. Autn
n paxpld aAuoida nPaioTEIAKWV VIO1WV Kal UTIofa-
Adooiwv n@aioteinv dnpuoupyndnke oe ma mnepi-
oo nepinou 80 exaroppupinv 1wV, néca amd
petarémon the nAdkag tou Eipnvikou npog ta fo-
PE108UTIKG, ndve and thv idla oratikn Oepun Kni-

Endve: To Aaxtuldidl tng¢ Pwridg,

I IEPIOXI IE TNV EVIOVOTEPN NQYaloTelart dpaotnpiotnta (Smithsonian Institution).
Karw apiotepa: H peydAn aAlvoida n@aiore1arwv violwv Kal unmofaldooiov npalioteiov,
ov xaraAryel orta vnoid tn¢ Xafang (ewroyp. USGS).

Karw deéi1a: Iotap AaBac otn XaBan.
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Hoaioteiarn té@ppa xal aépla ano tnv ékpnén ToU npaiotreiov
Puyehue tn¢ XiAnc otic 5 Iouviou 2011.

da. I’ autd, e€dAAou, doo Bopeldtepa KIvoUuldoTeE
KAtd unKkog tng aAuoidag, 1600 neyaiutepns nAixi-
ag eival ta IeTPERATa Tou Kabe vnolou. 1o VOoTl-
otepo Axpo tng, ekei mou Ppiokovral Ta vnoid tg
XaPfdng, evromilovial opiopéva amd Ta vedtrepd
METPWUATA TOU MAAVATH, TA onoia dnpiougyouvial
ané th ouvexn pon Adpag and ta 5 peydda neai-
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otela e Xapdng, eved ol undAouIol Kpikol-vnold
¢ aAvuoidag d1a6étouv Ao kal naAaidtepa nai-
ortelq, ta onoia eival mAéov ofnopéva.

Edv, Aomndv, n Bewpia tTwv Bepnev KnAidwv eival
owotn, n Bepun knAida othv omoia ogeidetal n
nQaAioTelakn §paotnEidTnTa TOU NEYAAOU Vhol0U

¢ Xafdang, mpémnel va vndpxel €8¢ Kal TOUAAXI-
otov 80 exarounupla xpovia. Auto Iou oupfaivel
eival 1o €&ng: kabwe n midxka tou Eipnvikoy pe-
Taromiletal mpog ta BopelodUTIKA, N IAPOXA NAY-
ATOG IOU TPo@odotel £va nYaiotelo, «o@payile-
1A, TNV 1610 OTIYUIA oV €va vedtepo oxnuartidetal
ndvw and tnv idia otatikn Oepun knAida. Me dAAa
Advyia, ndvw amd th Ogppn knAida Snhpioupyeital
€va hQAioTEl10, TO OIIOI0 OCUNIIAPACUPETAL AIO TNV
petardémon tng mAdrag tou EipnvikoU mpog ta
Bopeiodutikd. ‘Otav n 1popodooia Adfag nou ta
€£VEPYOIIOLE], amokonei MANpwe, To nYaiotelo ofn-
vel, Siafpvetal kal teAikd Bubietar kdtw and
v emedvela te 6dAaocoag, eV €va veo oxnua-
Tiletal ndvw and th Oepun kndida K.0.K..

‘Onwg 6a doupe apydtepa, otov id10 nepinou un-
xaviopd neaioteloyeveong €ikaletal ot opeile-
TAl KAl O OXNUATIONOC TWV TEPACTINV NYAIOTEINV
tou ‘Apn. Eme1dn, duwg, n tektovikn §paotnpiod-
TNTAa OTOV KOKKIVO IMAAVATN €XE€1 OTANATACEL PO
ToAAOU, Td apelavd nepaioteld NapEREIVAV «AllE-
Takivnta» mavw amnd tov idlo evepyd NAYHATIKO
0dAapo nou ta Tpoodotoloe Kal, Kabwe n nia
otpwon otepeonoinpuévng AdPac mpooertibeto
otnv dAAn, To Gwog toug €prace oe ducbewpnta
enineda. Xapaktnpiotiké napddeiyna anoteAei

10 ‘Opog ‘OAuvunog mou, pe Pdon 550 km, vwog
TpimAdoio an’ autd tou 'ERepeot ka1 Kpatnpa d1a-
pétpou 80 km, eival to peyaAlitepo nPaAioTELO TOU
HMaxkoU pac Xuothpatog. %' autd, Béfaia, ou-
veloépepe Kal h acbeveéorepn Baputiki EAEn tou
mKkpdtepou Apn, émou oe avrtibeon pe n I'm, 10
péyioto twog evég 6poug, mpotoU autd apxioel
va Katappéel Katw amo to id1o tou to Bapog, eival
IIOAU peyaAUTEPO.

Edv o1 yewAdyol éuwe dev unopoliv axroyn va Ipo-
BAéwouv ne axkpifela thv eKSNAWON TWV OE10UWV,
T110XU€1 AVAQOPIKA 1€ TIC NPAIOTEIAKESG EKPNEEIG;
Edw ta npdynara eival Kanwg kadvtepa. Me tnv
npotnébeon 611 n dpactnpidtnta evog npaiotreiou
napaxoAoubeital Kal Kataypd@eTal CUCTNUATIK,
10 noaiotelarn ekpnén pmopei va mpoBAespOei
le rdamola akpifela, a@oyu Ti¢ IePIO0OTEPES PO-
P€c mponyeital ouvndwg n eK3NAWON MaAg oe1pAg
QaIVOUEVWV, OIIWG N auinuévn oelomkn dpaotn-
p1OTNTA OTNV IIEPIOXN TOU naloteiou, n petafoAn
KaO®g Kal TNG XNUKNAG olotaong, thg nocdtntag
Kal TnG Beppokpaciag Twv BepUOV INywv Kal TV
aepiwv mou ekAvovtal amno to £€86aYog, petaBoAég
OTO TONOYPAPIKO avAYAUQO TNG MIEPIOXNG, arOun
Kal petafolég oo TomKko nayvntiké kai 1o Bapu-
T1IKO nedio.




7. Katw oand ta nénAa tng Aeppodiing

I'a aiveg oAOKANPOUG th 6EWPEOUOAV TO OIOPPATEPO KAl AAUIPATEPO OUPAVIO OWUA 1€
J1a Adpywn nou yonteve 6Aoug éooug atévilav tov oupavd. Ta tedevtaia, duwg, 50 xpdvia o1
oUyxXpoveg 81a0TNIOCUOKEUEC 11AC AeKAAUWAV Jia IPAyRatikn KOAaon e em@avelakn 0 p-
poxkpaoia 480°C ka1 atpoogalpikn meon 90 @opéc peyadutepn and exkeivn tng I'ng, n omoia
1003uvayel e thv mieon nov vgiotatal og fdbog 100 m o' évav ynivo wkeavo.



-

2 € 11d AIIOIVIXTIKN dtido@alpd Mou drnoteAeital
and d10&€id10 Tou avbpara, Alwto Kal 6eukd oy,
10 KAUuTto TnG £3apoc mepihapfdavel Aipvec amd uAi-
K4, nou otn I'n Oa Bpiokovtav oe oreped katdota-
on, £V 01 BEAAOVTIKOL EMOKENTES TNG, AV UNIAP-
Eouv moté, 6a avtikpioouv ma emedvela népa
KOl ar’ dutAv akopn tThv EMOTNIOVIKI (PAVTIAoid.
INarti n emdveia tg Appoditng eival pia xautn
€pnnog 1€ acbeveic avéoug otnv EMEAvVELQ, IIOU
Sev karopdovouv va S1appnoouv ta Bpdxia, aro-
1N Kal JeTd TV IAdpod0 EKATONNUPINV XPOVWV.

ITpdéxkertal yia évav miavitn, ToU onoiou n nuépa
S1apkei 243 yniveg, eve n avatoAn tou "HAiou yive-
Tal and tn dUon. AUt h apyn Kal avribetn pe 1oug
AAAoug MAAVNTEG MEPICTPOPN, ival éva pévo anod
Ta pUoTApla IIou KpUuRel o SeUtepoc autog mAavi-
¢ tou HAiakoU pag Zuotaparog, agou yia de-
Kaetieg o1 emotnpoves 81aQwvoucav OUVEX®OG
OXETIKA L€ TO T1 UINPXE KATW amd 1a oUvveQa IoU
OuUvVEXKG T okendlouv. X1i¢ dekaetieg tou ‘60 ka1
"710 n té1e ZoPietikn ‘Evwon extdéEeuoe ouvolkd
11 Siaotnpoouoxkeuég, netal 1wV Omoiwv Kal tTn
oe1pd Venera, mou nag £ote1Aav IpAyIaTIKES Qw-
Toypawieg Tng em@Avelag ToU IAAVATN QuTou.

Zth dexaetia tou 70 apepikavikég d1aoTnlocU-
OKeEUEC pedétnoav tnv em@dvela teg A@poditng
e pavtdp AIIOKAAUIITOVTAG €101 V1d IP®OTh Qopd
oAdxAnpn oxedév v emedveld tmeg. H mpotn
auTA XapToypda@non NAg amokAAuwe peydia vyi-
neda oe péyebog nneipwv, evepyd ngaioreia Kal
xapadpec BAbouc XINASKWV NETPWV, IIE [EPIKOUC
pnxoUc aAAd TepdoTioug KPATNPEC AII® OUYKEOU-
O€1G UETEWPITWV.

Mia and 1ic 81a0TnooUCKEVEG aneAeubépwoe 4

62

4]

MKPOTEPEG OUOKEUEG, Ol OIIOIEG £10X0PNOAV OTNV
atpéo@aipa amnd d1apopeTikA onjeia ka1 o1 mAnpo-
@opiec novu pag €otelhav, anokdAuwav Otl Ta oUv-
vepa tng Appoditng nou amnotedovvral amd Oeuxd
o0&y mo nuKkvo arkoun Kal and €Keivo mou Xpnoijo-
IIOIOULIE OTIG MIATAPIES TWV AUTOKIVATWY KAl OTIPW-
Xvovtal amd avénoug Mou QUooUV J1€ taxutnta 360
km/h. Avtibeta, o1 dvenol Kovid otnv empavela
Sev Eemepvouv ta JePIKA XIAMOIETPA TV WEA.

O1 ouyxpoveg neléteg nou €xoune SlevepPynoel
nag éxouv empBefaioel 6Aa doa eixav anokaiv-
Wel nponyoulleva aIEPIKAVIKA KAl PWOIKA OKA-
@n, petaly Twv onoiwv Kal Tov Adyo thg peydAng
Oepliokpaoiag mou emKkpadtel €kel Kal n omoia
opeiletal oro d10€eidio Tou dvbpaxa. Autd dnla-
o1 nmou ounfaivel otnv Agppoditn ival to 1610 mou
ounPaivel ka1 otn I'n pag, pe pia uwg oAy onua-
VTIKA S1a¢opd, IOU OXETIeTal [Ie TN OUCTACON TNG
atpudoEaAlpas TV 600 auTwV IAAVITOV.

Eiva1 yvwotd 611 0 ‘Hhiog Aduner mavw otn 'n kai '’
autov tov Tpomo Bepnaivel to £8aog. To €dagog
1I€ Th O€1pd TOU EMAVEKIEUIE] TV NAIOKN AKTIVO-
BoAia w¢g Bepndtnta wg uvnépubpn SnAadn axri-
voBoAia. H oUotaon tng atndéopaipdc pag, Oung,
EMTPETE] OTO NEYAAUTEPO NEPOC TG Beppdtntag
va Siauyel oto Aidotnua K €tol n Oepuorpacia
NG ynuvng em@dvelag diatnpeital o€ [a npooe-
KTIKA 100pponia. Aev oupfaivel dnwg 1o id10 ka1
otnv Appoditn, yiati to d10€eid1o Tou Avlpara Tng
atpooEalpdc Tng dev emrTpenel otnv unepubpn
axtivofolia va diagpuiyel oto lidotnpa.

‘Etol, map’ 6Ao mou ta ovvvepa thg Appoditng
avtavaxAoyv 1o 80% tou nAhiaroy QIO moy mé-
@te1 ndvw Toug, n moodtnta Bepudtntac mov nep-

AT, a _r.‘?g.ﬁ"

i A

Tonoypairoc xaptng tng A@poditng ano tn diactnupoovokevn MayyeAdvog.
Z1I¢ YRPICEC NePIOoXEC Ta dedonéva dev nrav aprerd (owroyp. NASA).

va péoa and ta ouvvepa Kal eTAvel othv €moa-
veld tng nayidevetal €Kel OAOKANPWTIKA, K1 €101 1
Oepuoxrpaocia ouvexwg avePaivel, e anotéleoua
évav navépnno unépbeppo nhavntn. Anjoupyei-
Tal SnAadn éva «@awvouevo Oepnoxrnmiou» mOU
€xe1 we anotéleona t neydin fepuoxrpaocia mou
emKparei otnv emedveld, VO Ta KITPIVOAEUKaA
ouvve@d tng, IIOU KPUROUV OUVEXWG TNV €mEad-
vela auth, eTavouv og Twog ta 65 km.

Znpepa vnodoyi¢etal 611 np1v and 300 ne 500 exa-
Touuupla xpévia n Appoditn mpénel va JEXTNKE
évav évrovo Boupapdiond and nertewpiteg. ‘Etol,
ol naAaidtepeC MNEPIOXEC IIOU KATAYPAPOVIAL
OAEPA OTNV €mMEAVELA TNG QTAVOUV TO IOAU Ta
800 exaropplipla Xpdvid, A@oy N NEAIoTEIAKN TNG

Fwy
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Sdpaotnpidétnta €xel KaAuwel KAbe ixvog thg ma-
Aaidtepnc em@Aavelds the ka1 Kdbe neydlo kpatn-
pa amd Tnv apxIKn nepiodo TnG UIApENng tng. X1o
napel0dv, otnv emeadvela tng A@poditng iowg va
UIINPXE Kal vePO, onpepa onwg éxel e§agpaviotei
teAeing. Eival pdhiora méavéd ot npiv amd 3,5 3i-
oeraroupupia xpovia n I'n ka1 n Appoditn €poia-
Cav apketd neta&u toug. H dnuoupyia, dpwg, Thg
wng otov mAavatn pag enédpace SPAOTIKA oTnv
e&€éhin tou.

And 1o 1990 ka1 péxpl to 1994 1na véag texvoloyiag
31a0TNIOCUCKEUR, i€ Tnv ovouaocia MayyeAdvog,
nepItpiyupide tnv A@poditn XapToypagwviag v
e uwnAng avaiuong pavtdp. O MaweAdvog'pdg
€otelle [a 1ePAoTIa T0odTNTA OTOIXEIWV yia TOV



oxnpationd XIASwV €1KOVWV TNG EME@AVEIAS TNG.
Aev eival uoikd @ToyPAEIies 1€ Th ouvnoiopévn
g€vvold, aAAd €vag XApTtnc-pavtdp, IIOU €XE1 KATOP-
0woel va metdéel ouolaoTikA Ta oUVVEEA IOV ThV
KAAUIITOUV IIPOCQEPOVTAC 1lag unia Aemtopepn €1-
KOVA TV XAQAKTNPIOTIKWV TNG EMEAVEIAG TNG, 1€
TOUG KPATNPEG Kal Ta Bouvd tng, 116 Xapddpeg Kal
Ta evepyd e hoaiotela. Eival, dAAwote @uoikd
ot1 0 1évog TPATIOG, e TOV omoio Oa umopovoe va
xaproypapndei n emeavela tag Appoditng eival
pe pavtdp, apoU n atndopalpd, Ve eival adlaga-
VG OTO 0pdtd TUAA TOU QAoNaATog, diamepvatal
€UKroAa ané ta padioxypara.

Me xabuotrépnon TPV XpOvwv ASYw TG KATa-
oTpoPNnG Tou dlactnukoUAew@opeiou Challenger
tov Iavoudpio tou 1987, o MayyeAdvog exto&eu-
thKe and 1o Siaotnuko Aewopeio Atlantis Tov
Mdaio tou 1989. Metd and ta&id1 15 unvov pta-
oe otnv A@poditn kai 1€0nke oe TPox1d YUpw Tng
otic 10 Auyouortou tou 1990. Eni técoepa ouvamntd
xpévia n S100TNIOCUCKEUN AUTA HeEPITEIYUPLlE
v A@podith otéAvovrag x1thddeg padlioonpara
KGOe Seutepdlento oto &€dagog. Kabe onpa tou
PAVTAP XTUTIOUOE £€Va XAPAKTNEIOTIKG TNG EMQPA-
VEIaG KAl EMECTPEPE OTh S100TNIOCUOCKEUN OIIOU
pe tn Bonbela unodoyiotwv oxnuati{étav n eiko-
va tou eddgouc. H anoteAeoparikdtnta tng te-
XVIKNG AUTAC @aivetal AAAwote moAU xabapd Kai
OT1G €1KOVEG IIOU oUVEAEYNOQV.

Zth d1dpKela KABe TPimwENg TPOXIAC TO PAvVIApP
«@wToypd@1le» pia {wvn mhdtouc 20 km. O1 peté-
nelta veg epanroviav petaéy toug, Kal €101 o1
unoloviotég otn I'n eixav tn duvardtnta va oxn-
PaTicoUV €va [1eoaiko TETOIWV «PWTOYRAPINOV». H
Tpox1a Tou MayyeAdvou ndliota €ixe oxediaotel
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pe t€tolov 1pomo, Wote OAOKANPOC O mAAvVATNG
va xaproypag@eital oe ma mepiodo 243 nuepnv.
O1 xaptoypagnoelc autég ndg €dei1fav pia noAu-
moikiAn emeavela, je 1o BOpe1o Kal 1o vOtio nui-
o@aipio va d1apépouv onpavtikd netasu tovg. To
Bdpeio eival opevd, jie WwnAd opomnédia Kal XwWPic
KPATNPEG, EVY TO VOTIO NEPOC €XEL KUNATOEISES
€8awog ka1 anoteAeital and pneydieg nedlidadeg
oKemaopévec ne Adfa.

‘Eva dAAo onpaviikd XapaKTNEloTIKO AUTWV TV
€1KOVWV eival Kal n anouocia peydiou apbol kpa-
mpwv. H ZeAnvn ka1 o ‘Apng €xouv x1iddeg, otnv
Appoditn duwg €xouv maparnpnbei Aiyétepol and
xihMo1. Autd Seixvel p1a OXETIKA VeApn mEAveld,
alAd n akp1fng xpovoddynon tng €ival SUOKoAn jie
1600 Afyoug xpatnpeg. O1 kpatnpeg ne S1ANeTPo
peyalutepn and 18 km eivar mAnupupiopévol pe
otepeonompévn Adfa, eV 0 PHEYAAUTEPOG Kpa-
TNEAG nPdoKpouong mou PBpnkape otnv Appoditn
ovoundletar Mead xa1 é€xe1 diduetpo 270 km.

Kavévac and toug Kpatnpesg Iou €VIOomioTnkav
Sev €xel di1aneTpo mKpotepn and 7 km, y1’ autd o1
€181K0i €MOTNJIOVEG IOTEUOUV OTl Ol IETEWPITEG
mou 6a pmopovUcav va oxXnpatioouv mKPOTEPOUQ
Kpatnpeg 8ev mpotaivouv va @Ttdcouv Kal va
OUYKPOUOTOUV L€ TNV E€IEAVEL, VidTi Kaiyovtal
oTnv IIUKVI atpudo@alpd nou nepifAAAel tov mAa-
vatn. ‘Etol, 1o 85% T0UAdXIOTOV TG €mEAVEIAG
amoteleital amd emineda n@aiotelakd toma, ta
omnoia eival otiypatiopéva and dexrddeg x1AMadeg
NQAIOTEIAKOUC KOVOUGS. YIIAPXOUV ApPKETA h@ai-
otela éuwe autd the XaBdng, eival Snhadn moAu
xaunAd Kai 1€ JIEYAAO OTPOYYUAS Kpdtnpa.

2 T1C €1IKOVEC ITOU £QTA0AV O€ £11AG, epgavidovtal

emiong dUo peydla oponédia, oav ti¢ SIKEC pag
nneipoug, mou deondlouv o nia oe1pd aravovi-
otwv nediddwv, eve meAopla Bouvd Kal evepyd
noaiotela ouyparifouv tnv emeavela €30 Kl eKel.
To neyalAutepo vwinedo ovouddlertal 'Hielpog tng
Appoditng, ka1 €ival avriotoixo oe néyebog ne
v Appikn. Kovtd otov Bépeio IIéAo Ppioxketal
n ‘Huelpog tng Iotdp, oto péyebog mepimou twv
Hvopévwv [Iohiteinv, nou nepidaufavel tn neyda-
An opooelpd Mda&youel, ne dwog 11 km. To mo
ev31aQpEPOV, OlIWG, XAPAKTNPIOTIKO TG EMQPAVEL-
ac e Appoditng eival xwpic aupifolia ta evep-
VA neaiotela nov avakaiveénkav.

To mo evdiapépov xapartnpElotikd g Appodi-
g eival 61 Siabétel mepioodtepa n@aiorela anod
ormolovdnnote AAAov Kéopo oto Hhako pag Xvotn-
na. O1 «QToOYPAPIKES ANIEIKOVIOEIC» TWV PAVIAP
¢ diaotnpuoouokeung Mayyeldvog pdc amoxa-

Augav otig apxég g dexaetiag tou 1990 ndvw
and 1.600 xipia noaiotela ka1 de-

KA8ec x1Mddec MKPOTEPECS

NQAIOTEIAKEG EOTIEG, TTOU

1ow¢ og tehikn avAlu-

on va &emnepvolv

1o 1.000.000! K1

Suweg raveic dev yvwpilel akdun edv kal méoa and
1a neaiotela autd eival onpepa evepyd viati ta
pavtdp tou MayyeAdvou Sev eixav tnv duvardtnta
va Kataypdawouv T€1o10U €idouc dpaotnpidtnta.

Omnoladnmorte, dnwg, neaiotelakn dpaotnpidétnra
otnv A@podith di1apEpel OUCIAOTIKA A’ AUTAV TNG
I'ng nag yia t1pe1g kupiwg AGyous: nptov, yiati n
TEPACTIA ATROC@ALPIKN IIieon e§avaykalel Tn pon
¢ AdBag va eival oAU mo npepn an’ 4,11 otn I'n,
SeUTe POV, V1ATi 01 EKPNKTIKEG NQAICTEIAKES EKPN-
Eeic tou mhavAatn pag ogeilovial Kuping othv
Unapén vepouU, KAt nou €ival ondavio otnv A@po-
Sitn, ka1 tpitov, yiati n avunapéia onoiaodinote
textovikng Spaotnpiétntag othv Agpoditn eAar-
Tvel Tnv mlavotnta EKPNKTIKWV NQAIoTEIWV.

Ta evepyd naiotela e Appoditng dnpioupyou-
vtar pe v idia Siadikacia mou Snpuoupyouvial
Kal ta neaioteia ™ I'ng nag. H diadikaocia auta,
onwg avaeépane

omnI'n, Baciletal

o100 yeyovog

6t 1a UMk

OT0 £0W-

TEPIKO




e Bpiokovtal oc unEpOepun peUOTN KATAoTAoN,
€V® 0 @A016¢ Tng, nou €xel ndxog 60 km nodlig,
€xe1 diaonaotei oe 7 peydla Kal apreTd HKEOTeE-
pa Tendxia, mou ovoudlovrtal TEKTOVIKEG ITAJKEC.
O1 mA\Axeg autég «IMAE0UV» IAVW OTO PEUCTO E0W-
1epikd Tng I'ng oxnpartidovrag €101 1i¢ S1aPOPETI-
Kéc nneipoug Enpdc mou diabétel onpepa o nmia-
vatng pag. MNarti av yupidape 1o yewAoyiké poAdl
¢ I'ng npiv and 200 mepinmou ekatoupvpla Xpo-
via, 6a BAénajie ma Kai povadikn yiyavria Nie1po,
v [Tayyaia.

O1 nmelpol e I'ng, énwg @aivovtal onpepa, Tal-
p1alouv 1600 KaAd petaly toug, wote poialouv
va anotelolv xoupdrtia evog yiyavriou nadA. To
yeyovog auto e€&nyei dAAwote Kal To yiati o1 yew-
Aoyikoi oxnpatiopoi otn BpaZidia ka1 otnv A@pi-
KN eival 6x1 pévo mapdnolol, aAAd amotreAoyvial
Kal and ta idia xnukd otoixeia. Xta onpeia Aoi-
nov OIoU EVOVOVTAL Ol YIIVEG TEKTOVIKEG IMAAKEG
UNIAPXOUV £VePYA n@aioteld KAl OEIoUOYEVEIC
neploxég. 'ipw amd ta dxpa tng nmAdxag tou Ei-
PNVIKOU, yia HapAadelyua, UIApXouV EKATOVTIASES
n@aiotela Kal og101oyeveic meploxeég, netasy auv-

S iy i, PRV

Apiotepd: To npaioteio Sif (pwroyp. NASA/JPL).

TWV Kal 1o pnypa tou Ayiou Avdpéa otnv Kahipdp-
via, OIWG Kal To n@aiotelo tng Ayiag EAévng otnv
noMiteia Ouvdoiyktov twv HITA.

Ta neaioteia otn I'n pag aneAeubepvouv otnv
atpéopalpa peydleg moodtnteg Oio&eidiou TOU
avOpaka, To omoio petagépetal amd tn BPoxn otn
0dAaooa, énou o1 6aAdoo101 opyaviouoi To S1axw-
PITOUV y1a VA KATAOKEUACOUV TO KEAUQOG KAl TOV
okeAetd toug. O KUKAOG Suws autdg SevV mpayua-
Tomoimbnke moté ndvw otnv A@poditn, [l amoté-
Aeopa th onpepivi peydin neplekrikothta d1oéel-
Siou Tou avBpaxa mou £xe1 n atndoEalpd Tng.

Mia axdéun d1a@opd avdpeoa ota neaiotela tng
I'ng ka1 tng A@poditng €ival ka1 n «mo1dtnta» TV
NnYAICTEIAKWOV eEkpnEewv. Ztnv Appoditn pua neai-
otelarn €kpnén poidlel mePIcoOTEPO LUE 111d UIIO-
OaAdooia yruvn €kpnén AOyw tng T1€PACTIAC ATJLO-
o@aipIKNG mieong mou undpxel ‘Etol, n Adfa dev
exrtogevetal YnAd ndve amnd 1o neaiotelo, aAdd
péel maxuppeuota otic nAaylég okendadoviag mna-
Aaiétepeg poéc xapndd otnig nediddes. Mia tétoia
pon oxnuariel 10 pakputepo kKaval Adfag oto

AeZia: To npaioreiaxo xapaxrnpiotiko Tick (ewrtoyp. NASA/JPL).

HAiaxkd Zuotnua, mou €xel unxkog 7.000 km, naxkpd-
1ep0o dnAadn ka1 and tov motand Neido.

H onpepivi, Aowmdv, katdotaon thg A@poditng
poidlel pe tnv Ayvwotn 0xedov apxaikn mnepiodo
¢ ynvng €€€AMiEng otn S1dpKe1d TOV U0 IP®-
Twv dioeratoupupiov xpdvwv Thg 10Topiag Tng.
Tnv nepiodo dnAadn nou dinpkeoe and Tnv TEAIKN
wU&n 10U AOIOU TNG KAl UEXPL TNV IPWTN ERPA-
vion tng {wng o' autiv. To eowtepikd tng Appo-
Sitng Aowmndv npémel va poidlel KAnws Kal e 10
e0wTePIKS TOU J1KOU pag mAavintn, o @Ao16G Tng
ouwg Oev J1axXwWPIioTNKE O TEKTOVIKEG MHAAKEG
onwg ouvéPn otn I'n ka1 o Adyog y1' autd iowg va
eival o ouvduaoudg Twv UWnANV 0€pnoKpACIOV
Kal n EAAenyn vepou.

Ta nepioodtepa, naAviwg, neydda neaioreia tng
Appoditng é€xouv BAon PEPIKWV EKATOVIASWV XI1-
Mopétpwv ka1 Uyocg mou dev Eemepvd Ta NeEPIKA
XIAIOUETPA, EVW N PeydAn mAelovdtnta TwvV noai-
oteiwv Tng eivalr moAU mxkpdtepa, pe SIAUETPO
Bdong pepikayv dexkddwv xiAonérpwv. O1 Qwrto-
ypapieg tou MayyeAdvou Kal n NAEKTPOVIKI TOUG
eneepyaocia pnde amexkdAvwav otnv A@podith
pepikd amd ta mo peydla neaiotela, ue Bdoeig
Siapétpou péxpr xai 700 km, av xai 10 UWPog Toug
dev Eenepvd ta 5,5 km.

To neoaioteio Sif yia mapddeiypa, €xel Bdon
300 km ka1 dwog 2 km, eve) otnv mAayid ToU -
@avidetal ma extetapévn pon AdPag pe pPAKog
120 km. ‘AA\ec nd\1 QwTtoypaies NAG anekAAU-
wav NQPaicTEIaKES POEG MOU PEOUV amd 1O ngai-

otelo Gula, pe diduetpo Pdong 400 km mepinou
Kal Uwog 3,2 km, eve) éva AAAo n@aiotelo e tav
ovopaoia Xamag ¢xel diduetpo fdong 120 km ka1
twoc 1,5 km. To peyaAutepo, nAvIwg, nYaiotelo
omv Appoditn Ppioketar otnv enovoualodpevn
Iepioxn Brita xai eival 1o Theia Mons ne S1dpe-
1p0 Bdong 800 km ka1 Gwog 4 km, eve otnv Kopu-
N TOU 0 NYAIOTEIAKAG KPATAPAG €XE1 UNKog 75
km ka1 mAdrog 50 km.

Ta mkpdtrepa noaiotela tng Appoditng naipvouv
napd&eva oxnpara nepikd amnd ta omnoia poidlouv
€ aveNVES AOYW® TWV NYAICTEIAKWOV TOUG POV
AdBag. ‘Eva and autd Ppioketair otnv «Ileploxn
Arda» ka1 éxe1 d1duetpo poéhic 40 km. ‘AAAa, dAl,
HKpdTEPA neaiotela po1dlouv 11E TNYAVITEG, 1E
Si1apétpouc nou Kupaivovtar amd 22 €wg 100 km
Kal €xouv Uwog nou kupaivetal and 70 éwg 2.000
m. AM\a, T€A0OG, NQAICTEIAKA XAPAKTNPIOTIKA
ovopdlovtal Ticks (amd 10 XAPAKTNEIOTIKO TOUG
oxnya nouv funilel toiunovUpl) Kal €Xouv SIAUETPOo
HEPIROV novo km.

Znuepa 0 0AOKANPWIEVOS XAptng tThe A@poditng
anédeiée 6u 1o 90% tng emEAvelac Autng €xel
NQAIoTEIAKN IPOEAEUON, €101 WOtE, av B€loune
va ratavonoouue thv A@poditn, IPEMel vad Koitd-
Eoupe t™n I'n, aAAd ka1 1o avriBeto. INarti npayna-
TIKA N poipa AWV TWV IAAVATWV OUVOEETAL UE T
KPUNNEVA NUCTIKA TOU €0WTEPIKOU TouG. "Exoupe
€101 unpootd Jag €va mPAyuatikd napdéevo «di-
dupo» mhavntawv: tn I'n, évav napddeico Jwng Kai
v AQpoditn, pia oreipa kéAaon. To yiati mapané-
vel akéun Kal onpepa €va IPaypariko 1uotnplo.
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8. ALaotnuik& HepaioteiLa

Aiya poévo xiliduetpa KAtw amnd ta nddia pag, Bpdler éva kalavi amioteutng Biag, agou
onuepa yvwpiloupe noAu Kald dt1 1o eowtepikd thg I'ng Ppioketal o unépbepun Kal peuoti
katrdotaon. Ta pnvipata ToV KATAoT po@IKOV SUVANE®WV ITou KpuBovtal ekel péoa ndac €pxo-
VIal ouxvd, Otav amo TIC PWYHECS TOU YAIVoU @AoloU ta liwpéva Bpdxia avoiyouv 8pd110 Ipog
Ta DAvw Eenndwvrag otnv emEAveld e Th 10pEN nPAloTE1aRWV ekpnéewv. Ta neaiotela ei-
val mpdyuartl evoeifelg Titdvinv SuvApewVv Kal KIVIOEWV IIoU Uiotavral 6x1 uévo otn I'n pag,
aAAd ka1 og dAAoug mAavinteg Kkal Sopu@dpoug tou HAiakoU pag Zuotaparog.



O1 evdeielc mou diab€toune amd Thv EWTOYPAPI-
KN emoronnon twv 70 mepimou KOoUwV IIou £X0U-
pe e&epeuvnoel NEXP] TOPA Ad Kovtd, Nag MmAn-
PO@OoPOUV OT1 h Unapén twVv naioteiov dev eival
PovadikO «IIPOovOIo» TOU IMAAVATN pag, aAAd ma
S1ad1kaoia rmou cupfaivel akdun Kal cnpepa Kal oe
OpPIOPEVOUG AAAOUG KOOIOUC Kdl Oiyoupd ouveéRn
enavelAnppéva oto mapeA0ov oe akoun ne-
proodtepouc. O1 Tpelc KOouol, AV
OTOUG omoioug €xoupe ndn kata-
ypdwel [1a evepyn noaiotel- g
akn Spaoctnpidtnta eival
o mhavatng A@poditn,
o Sopu@dpoc tou Aig,
Id, ka1 o Sopupdpocg
tou Ilooeidwva, Tpi-
twvag. Evdeitelc e-
mong Umdpxouv yid
1O OT1 KA1 0 S0PUPO-
poc¢ tou Aia Euponn
iowg va nepllap-
Bavelr vnobaldoolia
evepyd no@aiotela
KAtw andé tov maxu
IAyo IIOU KAAUIITEl TNV
€meAveld TOU. XUYXPO-
VWG €XOULE EVIOMOEl TNV
vnapén 8exAdwv axroun ave-
VEPYWOV NQAICTEIWV OTOV IAAvATn
‘Apn ka1 ev3eielg NPAICTEIAKNG dpaoTtn-
p1étntag otov dopupdpo Tng I'ng pag, th XeAnvn.

Y& oUyKplon 1€ Td neaiotela tg A@poditng, To
peyaAutepo neaiotelo otn I'n eival ta Xafavedi-
Ko Mdva Adaq, e Bdon 120 km ka1 bwog 8 km, eved
10 ieyaAutepo neaiotelo oto Hhiaxkd pag Xvotn-
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pa eivar to ‘Opoc ‘OAvunocg otov Apn, pe fdon
550 km, Uwoc 24 km ka1 kpatnpa ue didpetpo 80
km. O Apng, dAworte, 81a6&tel pepikd amno ta o
peydla npaioteld mou €Xoulle KATAypAWel OIIou-
dnmote, av Kal 0Ad toug €xXouv mdwel va eival
evepyd edw Kal dioeratoppipla xpovia ka1 Bpi-
okovrtal oe 8Uo Kupiwg meploxég. H mpdtn ovo-
péletal Oapoic Kal eXTEiveTal 08 UNKOG
4.000 km, ev® 10 UWog Tng @Tdvel
ta 10 km. H 3etUtepn eivar n
nepioxi twv HAvoiwv e -
KpdTEPA n@aiotela Imou
Bpiokovtal og pia €kra-
on TE00APWV €KATON-
nupiev km.

Z1n neploxn Oapoig
exktoc amd 1o ‘Opog
‘OAunrnoc Bpiokoune
pia axéun peydda
n@aiotelq, IIou ovo-
péalovtalr ACKpacsUc,
Hafovic ka1 Apoia

Kal €xouv S1apETpouc
Bdonc mou Kupaivovral
ano 350 — 450 km a1 Gwog
15 km nepinou. Ta ngaiotela
s 1wv HAuolwv eivar n Exkdrn, ne

Bdon 160x175 km, eve®d o0 RpAtnpag
e éxel éxtaon 103 km? ta HAdowq, pe
Bdon 420x500x700 km, twoc 13 km ka1 kpatipa
pe diduetpo 14 km. To noaioteio Adpmop 1é€)0g,
€xel Bdon 160x150 km ka1 xpatipa 35x30 km.
Extdg, duwg, amod ti¢ KUPIEG AUTEC NPAIOTEIAKES
MEPIOXEG, UTAPXOUV IMMOAAG akdun ngaioteld, Onwg
T0 EKPNKUKO n@aiotelo AnoAhivapig, to Kepauivio,

toug diapopd Bpioketal oto péyeddc toug, Imou

o@eiletal oto yeyovog 6Tl 01 NPAIOTEIAKES MEPIO-

X€c¢ otov navdua tou ‘Apn mapapévouv otabepég, 7
oe avtibeon pe tn I'n, 4mou o1 TEKTOVIKEC NAAKREG !
KivoUvtal Katd NNKog TV NQAICTEIAKWV IIEPI0-
XV 1IN EMTPENOVIAC €101 Th dnpioupyia peyalwv
noaioteinv. Ki étol, xwpic kapia texktovikn dpa-

10 Oupdvio ka1 10 Oduooevg ka1 10 akdun peydha
noaiotela.

Ta peydAa ngaiotela 1ou ‘Apn eival AAAwOTE ma-
pouola pe autd nou Bpiokovral otn Xafan. Hoai-
OT€1a aUTOU TOU TUIIOU €ival OXETIKA Npena Kal
oxnpartifouv kaAdépeg xar kavahia. H neydin

i

Tonoypa®iroi xaptrec tou Apn. O IPWTOC AVadEIRVUE] Td «OWOTA» XpwHard Tou nmAavitn (ewtoyp. NASA/
USGS), eve o deutepoc (NASA/Goddard) cival «<UWwoUETPIKOG» XAPTNG, OOV Ta WUXPOTEPA XPWHUATA AVTI-
OTOIXOUV OF XaunAorepo vwouetpo. Xtnv de1d mAeupd twv 2 eIKOVWV dlarpiveral petaiv AAAwv Kal 1o 6po¢
‘OAvnnog, apiotepd ané tnv alvoida twv Ip10v neaioteinv Aokpacug, llapoévic ka1 ‘Apoia.

¥
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H I (pwroyp. NASA).

omnpidtnta othv 10topia Tou o ‘Apng e&elixbnke
TeAeing S1a@opeTikdA and Tov 31KO Hag nAavitn.

®uoikd Ta KUPIa XAPAKTNPIOTIKA TNG YEWAOYIKAG
e&éMing tou mepihapfdavouv tav emidpaon IOU
eixav otnv £m@Aaveld tTou ol AVeNol Kal Ol dve-
poBuieAleg, 01 IAYETWVEC KAl Ol MANUIUPEG Te-
PACTIWV MOCOTNTWV VEPOU CE UYPN LOPPN, EVK
n n@alotelakrn tou dpaotnpidtnta avdayetal oe
ma nepiodo npiwv amnd 3 éwg 3,5 dioexaroupypla
xpovia, 1 nepinou dioexratoniplo xpoévia UETA Tn
Snpiovupyia Tou ‘Apn Kal Twv AAAWV IAAVNTOV TOU
HMakou pag 2vothparocg. ITap’ 6Aa autd, opiop€-
va amnd 1a n@aiotela autd eixav apketi dpaotn-
p1otnta akéun Kai npiv amd 1-2 dioexaroppipla
xpoévia. Mepikég pdhiota anod 116 pogc Adfag mou
naparnpouvtal otig miayieg tou OAvumnou, €xouv
nAikia 20200 exatopupupiov 1wV, OTAV Ol Ndl-
otelakeég dpaotnpldtnted Tou Apn MAPAV €va OPl-
oTIKO T€A0Gg. ZTn neydin xpovikd dpactnpidtnta
TV nealoteinvopeiletal, AAAWOTE, KA1 0 leyAAog
OyKoG oplopévwv and ta peydla autd neaiotelq,
a@oU XwPIG TERTOVIKEG NAAKEG TA nYaiotela Tou
‘Apn Sev petaxivouvral K1 €101 h pia exkpon Adfag
pootibetal mavw otnv Imponyouuevn.

O mo dpactnplog, OUWG, YEWAOYIKA KOOUOG OTO
HAaxé nag Zvotnpa kai o mo Biaiog eivai o do-
pUdpog tou Aia, n I. To 1979, kabwg n diaotn-
poouokeun Voyager 1 tnv npoonepvouoe, Ol EI1-
oTNpoveg avrtikplioav €KMANKTOl Thv €kpnén evog
nedwplou n@aioteiou. Meténeita @wtoypagieg
ndc anokdAuwav dexddec ardoun evepyd noai-
oteld Kal J1d YewAOYIKA dpaotnpiotnta peyaiu-
tepn Kal and tng I'ng axdun. ati n I Ppioketal
aixpoAwtiopévn og pia Baputikn nayida avapeoa
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otov Aia, mou tav tpafdel amd tn ma pepld, Kal
TOUC YEITOVIKOUG tng Sopupdpouc Eupdmn xkai
T'avunpndn, mou tnv 1pafouv amnd tnv AAAn Kai amnd
SlaWOPETIKESG OUVEXWG Ywvies. Méoa o' autég 11g
nmaAippolakéc duvdpelc n Katd ta dAAa otepen
em@advela tou eddgouc tng Iovc aveforarefai-
VEL OUVEX®WG o Uwn nou @tavouv ta 100 m.

O1 tepdotiec autég malippolec Oeppaivouv to
eowteplko tng lovc Mikvovtag toug Bpdxoug, Iou
padi pe Belovxa aépla Eemetdyovral othv £mQa-
vela pe Pialeg nepaloteiarég exkpnéeic. Ta mupa-
Ktwpéva UAIKA and tav €kpnén evog noaioreiou
nmetayovral oe Uwocg néxpl xai 500 km mepimou,
eve ranvaywyoli S1o&e1diou tou Oeiou ameleube-
pwvovTal and To £0WTEPIKO KaAl AvepPXOIEVOL IIa-
YWOVOUV KAl IEQPTOUV IIAAL 0TO €3a@0C oAV OLoPPO
XPWATIoTO X160V, (J1€ [1av anaiold Oee nupwdid),
mou KaAumtel v I pe pubpd 10 cm tov Xpdvo.
Me autév tov pubud, n Iy 6a pnopovoe va ava-
nodoyupioel Tov £auto TG PE0A O€ IEPIKA NOVOV
exaroppvUpla Xxpdvia.

O1 nmapatnpnoelc the diaoctnpoovokeuvng I'ali-
Aaiog, nou nepipépetal yipw and tov Aia kai
ToUG Sopuodpouc tou amd tov Aekéufpio ToU
1995, nacg €xouv anokaAUiyel XapaKTNPIOTIKA IeE
péyebog 5 m poévo, kKabwe emiong rai ta Oepnd-
TEPA onpeia TV NYAIOTEIAKWOV EKPNEEWV ,TOV
omoiwv h Beppokpaocia Eenepvd touc 1.500°C.
ITap’ é6Aa autd, otic umdéloineg MEPIOXEC TNG
emavelac n feppoxrpaocia @tdvel toug —150°C
viati n apaidétath atudoEaipa IIoU UIAPXEL OTNV
I dev Katopbwvel va oUuykpatnoel tTnv €Adxl-
otn Oegppdtnta mou @tavel amd tov ‘HAlo n tn
fepndtnta TOV NQAICTEIAKWOV TG EKPNEEWV KAl



va th d10XeTEeloEl opo1duop@Pa G OAOKAnPnN Thv
emeavela.

Ta UAIKA TV hQaloTe1arkOV ekpnéewv tng lovg
fewpouviav neExpl mpoo@ata OTl IIPOEPXOVTal
and evwoelc Tou Beiou, o1 neydleg ouwg Oeppo-
KPAoieg Mov Kxataypdpnkav ota n@aioteid, Kai ol
omoieg &emepvouv katd 300°C mepinou 11¢ Oep-
HOKPAOIEC TWV YIVOV n@aloteinv, anérieioav
€va 1€1010 £vdexoyevo, yiati amlodotarta 1o feio
e€aegpivetal oe OeploOKPACIEC KATOTEPES TWV
500°C. Opionéveg, nAviwg, NQAIOTEIAKES £0Tieg
€X0UV oAU HIKpdTEPh BEpoKkpacia ondte ¢’ au-
T€G T1¢ IeQIITWOEIS n Adfa unopei va nepihapfa-

V€l Kal peUOTEG moodtnteg Oeiou.

Opiopéva and t1a ngaiotela tng Iovg €xouv tywog
Tou @tavel ta 8 km, eve otnv Kopupn Toug n 314-
HIETPOC TWV KPATNPWV TOUG @tavel ta 200 km. And
1a S1dgopa nyaioteia exuvovral poég Adfag,
nou exteivovtal oe pnkog 300 km. ‘Eva amé ta
OKT® £VEPYA NQAIOTELq, IIOU IIapatnpeital avel-
Anog ané 1o 1979, ovopdletal ZIOKI kal 1a UAIKA
TOU eKkto&evovial OUVEX®WG €80 KAl TOUAAXIOTOV
25 xpévia oe Gwog 150 km. To i810 oupfaivel xai
pe 10 npaioteio Hpoun@euc ToU onoiou Ta UAIKA
extoevovral oe twog 70 km ka1 diaockopmilo-
vial og ma anéotaon nou Eemepvd ta 125 km.

210 mavw PEPoc tng IKovac diaxkpiveral to npaioteio /10K1
(pwroyp. NASA).
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E1xove¢ tng Eupwing, evog amno tous dopu@opoug tou Aia

(owroyp. NASA/JPL).

Avdpeoa ota peyaAutepd Kal Blaidtepa negai-
otela mov Bpiokovral otnv I eivalr avapgiofnin-
1a 10 IIeAé tou onoiou ta UAIKA exto&elovtal og
andotaon 500 km. ‘AAAa mdAl YEWROPEOAOYIKA
XAPAKTNPIOTIKA, Oonwg eival 1o ‘Opog Ainog mou
Bpioketal kovtd otov votio méAo tng loug, €éxouv
Uwoc novu Eenepvdel 10 TWog Twv [paAdinv aAdd
n npoéleuon Toug dev eival akéun anoAvtwg Ka-
TavonTti.

H noaiotelarn éuwg dpaotnpidtnta SV IPENEL
va meplopiletal o' autolig névo Toug KOOUOoUG.
2tov dopupdpo tou Ilooceidwva, tov Tpitwva,
via mapddelyua, undpxouv ev3eifelc yia tnv na-

poucia mapdfevwv XapaKTNPIOTIKWYV, Ta omoia
extoéeouv naywpéva UAlKd, Ve KAl €vag dA-
Aoc dopuwdpoc tou Aia, n Euponn, mpémel va
€x€1 KATw and thv naywpévn Tng emEAveld UIo-
faldoola evepyd naiotela. Akéun K1 o 31K6Q
Hac @UOolKOC 80pUEAPOG, n LeANVN, Av Kal Sev
S1a0€tel peydia neaiotela ONwS Autd IoU Qw-
Toypapnbnkav oe dAAoug rKéououg, diabétel ev
TOUTOIC OPICUEVA NPAIOTEIAKA XAPAKTNPIOTIKA,
IIOU avayovtal og ia nepiodo tng eE€Mng tng
npwv and 3-4 Sicerarouplvpla xpovia, VR AKO-
pn Kai o1 vedtepeg emrabioelq otig oeAnviakég
«Bdhaooeg» €xouv nhikia Touldxiotov evog O1-
OERATOUNUPIOU ETWV.




9. Awaoctnuikoi ELcBoAei¢

[Ipiv and nmevinvra xiAddeg xpdvia, évag aotepoeidng 50 m ouverpifn otn dpeio Api-
Zova, oxnpartiovrag évav kpatnpa pe diapetpo 1,2 km ka1 Bdbog 180 m, nmou onpepa eivai
yvwotdc we Kparnpac Barringer. H 1epdotia €éxkpnén nmou akoloubnoe, umoloyiletal Otl
aneAeubepwoe evépyela avriotolxn P autn pac nupnvikng Poupacg, eEaepivoviag ta nd-
vta oto onueio thg npéokpouong Kai petaronifoviac 175 exatroupupla 10Voug empavela-
KOV netpwndtwv. To anmioteutng Braidtntag Kpouotiko KUlla Iou dnpioupynonke, mpokAleoe
avéuoug ue taxutnteg peyadutepec 1wv 1.000 km/h oe axtiva 3-5 km and 1o onueio undév,
eV oUNEWVa € TIC EKTIUNOEIC TWV €101KWV, N XAWEida TG IEPIOXNG 100nedwWONKE o 11a
emeavela 800-1.500 km?.



AutoU 10U €idouc o1 Jiaotnukeég «BoAidec», ma-
pOAo mou og Kapia mepintwon 8ev pmopoldv va
IPOKAA€00OUV mAyKOoMES KANATIKES AAAAVEG,
Kataotpépouv oxeddv 1a mAviad otnv eupldtepn
meploxn tng npdéoxkpouvong. Edv évac aotepoel-
Sn¢ autoyU Tou ueyéboug kal tng idiac ovotaong
eixe xtumnoel ma ouyxpovn méAn, Oa tnv eixe
KATAOTPEWEL XTOV HAQVATR NAG €XOUV E€VIOIMI-
otei apretoi Kpatnpeg npdoKpouong MKEoU 1ie-
vé6oug ka1 nAikiag, énwg o Xpatnpag Barringer,
aAAd Kal Ipaypatikd peydlol Kal Katd oAU na-
Aaidtepol kpatnpeg, ue O1duetpo upeyadvtepn
twv 200 km, énwc o kpatipag Sudbury otov Ka-
vadd ka1 o kpatnpag Vredefort otn Notio Agpl-
KA. YOApxouv, akopn, IEPIITOOEIS OIIOU N MTWon
€VOG aotepoeldolc ennpgaoe dpapatika thv idia
T Brodoyikn eE€Ain, dnwg eikdletal 011 ouveRn
65 exarounupla xpdvia mEwv, e TAV ITWOoN £VOG
yviyavtiou aotepoeldouc otn xepodvnoo I'louka-
1av oto onpepivé Me&ikd. IIéoo mbavd eival va
xtunndei o mAaviatng pag amd £vav t€tolo d1aotn-
K6 e10foAéa oTIg néPec 1ag;

To Hhaxd ZvUotnua nepihapfdvel exaroviadeg

X1A148e¢ N KAl €KATOUNUEIA IIEPITAAVOUIEVA OU-
vipipma tou mpwipou HhMaxkoU Xuotnpatog, oe
otabepéc we emi 10 mAeiotov TpoxiEG, vid mapd-
Serwyna 6oa Ppiokovial oth Zovn twv AoTtepoEl-
Swv, IIou exteivetal otnv nepioxn netafy tou ‘Apn
Kal Tou Aia 1 01 KOUNTES MKPENG KAl NEYAANG mepl-
468ou. Otav, duwg, n TPOX1A £VOG TETOIOU OUPAVIOU
onpartog netafAndei €otw ka1 eAdxiota, yia mapd-
Seryua e€aitiag tag Paputikng «wbnong», mou Ha
SexBel amd dAAa oupdvia owpatd, OIwg TOUG Yi-
yavtioug mlaviteg tou HAiakoU pag 2 uotnparog,
eival duvard va €10€A0e1 nedhoviikd oe mopeia
ouykpouong ue tn I'n. IIpaypatikd, onwg €8e1ée
ka1 n ouvtpifn tou kountn Shoemaker-Levy otov
mhavntn Aia tov Ioghio tou 1994, o BouPapdiondg
Twv mAavntov tou HAiakoU Xuotnparog amd té-
tolou¢ diaotnukoUg 10BolAeic dev eival KAT1 ToU
ouvéPRaive névo otnv npwth nepiodo tng eEEEng
TOUG, aAAd IIOU e €PQavig Aiyotepn opodpdtnta
unopei va ouvexifetal kal o116 UEPEC NAG.

21uc 30 Iouviou 1908, yia mapddeiyua, €va ou-
pdvio avtikeipevo e&eppdyn oe Gwog 6-10 cm
ndvw amd thv 1oUvdpa tng Zifnpiag, 10omedn-

Ta ovvipippia tou Kopritn Shoemaker-Levy, onwc anafavariotnkav ané to diaotnuixo tnAeoxkomo Hubble
[owtoyp. HA. Weaver, T. ESmith (STSI), NASA/ESA].
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vovtag nepioodtepa amd 1.600 km? Sdcoug, eved
kabnuepiva BouPapdiféuacte and MLKPOOKOMKA
Siaotnukd ouvtpippia, mou oxnpartifouv g Bpo-
X€¢ TV S1aTtTOvVINV aoTEPWV, Td YVWoTA ITEQTa-
otépla. Aev undpxel aupgifoldia dtl n ouxvothta
™G oUykpouong £vog diaotniukoy €10foAéa e
TOV IMAAVATN Pag €ival avtioTpd@ws aAvAaioyn ToU
pevéboucg tou. Miaotnpikég Bodidec pe diduetpo
50 m e10€pxovtal oth ynivn atudo@aipd, € ou-
xvotnta nou ouvi-
Owg Sev umepPai-
vel tn pia @opd
KGBe Alyec exaro-
viddec €wg Alyeg
x1A1a8e¢c xpovia.
Ané tnv AAAn,
aotepoeldeic ne
Si1dpetpo 1 km
BouBapdifouv xa-
1a péco 6po TOV
mhavitn pag Kafe
500.000 xpdévia, eV
aotepoei1deic dia-
pétpou 5 km rdbe
10 exatouuuvpla
xpovia. H tedevu-
Taia yvewotn npéd-

KoéAnos Me€ikot

palikég e€apavioels twv €18V TOU IAQVATN IIOU
apdvioe ToUG Je1vooaupoug, T0 Kupiapxo €idog
1éTe TOU mAQVATh, onpelwbnke npiv and nepinou
65 exatoppipla xpdvia, avoiyovtag tov 3pdio yia
TNV Kuplapxia t1wv OnAaotikev. H mAéov dnpo@iAng
e&nynon yia T padikn e§a@Avion mnouv mapatnpn-
Onke oto 6p10 K-T mpotdbnke amnd tov ouoikd Luis
Alvares (1911-1988) to 1980, o omoiog umootnpi-
Ee ou n e€apdvion opeidetal omv meon €vog
1€PAO0TIOU ACTEPO-
€1800¢g, mou ouve-
1pipn otn I'n, npo-
KOAWOVTAG MapPAdA-
Anla tepdotioug
0€10110UG Kal mAnj1-
HUpIKA @aivépeva
peydAng KApaxag.
Ta otvvepa otd-
XTng Kal oxkovng
IIOU EKTIVAXTNKAV
IIPOG TNV atud-
opalpa, KaAAvwav
OAOKANpo oxedoV
TOV IIAAVNTN, AIIOP-
POPWVTAG ueyAalo
HEPOG TG nlia-

‘Op1a kpatipa

oKpouon aoTEPo-
e180U¢ peygboug
10 km nAtav exeivn nou emxkaloyvtal moAAoi emi-
otnpoveg, npokeinevou va eEnynoouv tn padikn
eapadavion Twv €160V IIOU napatnpenénke ota épia
peta&u tng Kpnuidikng ka1 tng Tpitoyevoug mepi-
6dovu (6p10 K-T).

Avuti n tedeutaia, aAAd kai n mo didonun and tig

O xparnpac I'ovkarav oto Me&1xo.

19

KNG axtivofoliag,
yeyovocg IOou EeImn-
P€aoe TOUG PWTO-
OUVOETIKOUG OPYAVIOUOUG, ONwC Td QUTA Kdl TO
mAayxktov. [Toodtnteg S10&e1diou tou Beiou amd
v npdokpouon aAAd Kal amd TIC NPAIOTEIAKES
expnielg npémnel va aviAfav ota avatepa otpw-
parta e atpndéoealpag, Onov ue thv emidpaon thg
NAAKNG axktivofoliag Kal Twv udpatiwV EMECT PE-
wav otnv emeavela te I'ng pe th popen é&ivng
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Tomoypaepiroi xaptec tng XeAnvng
(pwroyp. NASA/GSFC/MIT/SVS).

P T T RS
- m P A
'F. L . b W

2tn XeAnvn, €101KOTEPQA, &vav eVIEANC AVUSPOo Kal
VEWAOVIKA «VEKPO» KOO0, £XOUV Kataypapei me-
proodtepol arnd 300.000 kpatnpec ne pnéyebog ico
N peyaluytepo am’ autdv Tou Kpdtnpa Barringer
2. TOV IMAQVATN 1AG, avTifETWG, Ol IPAYIATIKA Beyd-
Aol Rpatnpeg, pe Siduetpo peyaiutepn twv 20 km,
TIou €xoulle evrormioel, 10Aic uniepPaivouv toug 45,
EV® 0 OUVOMKOG ap1fudc TV KPatnpwv SV UTIEp-
Baivel toug nepimou 175. Eival duvard va «yAitwoe»
1€ KAIOo10 TEOIO 0 MAAVITNG 114G TIC OUVEIEIEC TOU
“Yotepou MeydAiou Boupapdiopou; H andvinon ei-
val apvntiki. 'Exel vmoloyiotei, yia mapddeyua, ot
ol aotepoeldeic Kal 01 KOUNTEG MoU ouvetpifnoav

Ny
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otV emEAveld TOU IPENEL VA NTAV TOUAAXIOTOV
SeramAdolol an’ autoug IIoU £meoav otn XeAnvn,
SnAadn nepioodtepol amnod 3 eratoupUElad KPATNPES
npdoxrpouong, ue didpetpo 1 km n peyoddtepn! H
ouvexNng, Ouwg, S1dfpwon TWV EM@AVEIAKWOV IIE-
Towpdtwv amnd 1a oroixeia thg $vong ka1 n acta-
PATNTN TEKTOVIKN 3paoTnpidTNTA IIOU AVANOPQWVEL
OUVEX®C TV emeavela the I'ng, néoa amod t peta-
TOION TWV TEKTOVIKWV ITAAKOV KAl TIC NPAICTEIAKES
erpnéeic, analeipouv ta mPoyevEoTEPA XAPAKTN-
protikd ™g. I''" autd o1 «oUAEg» TIOU MPOKANONKAV
ané v ITon TV S1aoTnuK@OV e10B0AEwWVV «ofn-
VOUV», LI€ TO II€PACHA TOU YEWAOYIKOU XpOVOU.




10. Emidoyog: «KatakAuopdg;»

Ta teAevtaia xpdévia Kal e A@OopPUN TNV OAOKANP®WON £vog nUePOAOYIAKoU KUKAOU TWV
Mdavyia otic 21 Aexenfpiouv 2012, o1 «mpofA&welc» yia 10 «€MKEINEVO» TEAOG TOU KOOUOU TNV
ouyKeKkpIévn nuepopunvia kopupwvovtav. Kabwe to Aiadiktuo kartaxkAuldtav amnd £0xXAto-
Aoyikd oevdapla amokAAUWNG Kal andkpu@ec NPofAEWEIC TNG €MEPXONEVNG OUVIEAEIAG, Ol
avd Tov KOO0 OUVWUOO10AdY01, TNAETIOANTEGS B1BAIWV KAl AUTOAIIOKAAOUNEVOL «EPEUVNTES,
IIOU OTNV Ipaypatikotnta oev €xouv 18€a yida 10 nw¢ die€dyetal n emotnpovikn diepeuvnon
TWV QUOIKWV QAIVOUEVWOV, avapudxAeuav ToV apx€&yovo @O0 Tou avipwIIou yid TO TEAOG TOU
KOOUOU, TIC EPIO0OTEPES POPEC dAloTa e 1o alnpinTo.



Auotuxng, dev NTav n mpwtn @opd Kdl aiyoupa
dev 0a gival n tedevtaia. To avtiemotnpovikd ou-
vovOUAEUNd TWV AOTAPIKTWV KAl dBACIIwV 10XU-
POV TOUG, ou Eexivd and tav Atdavrida, Toug
eEWYNIVOUG Kal TOUG apxaioug actpovauteg, yia
va kataAnéel otoug Aooug, og1010U¢ KAl Kata-
IIOVTIOpoUG nou Ba mpoxkAnbouv amd thv €leuon
avUnapKIiwv mAavniwv, onwg o mepifoéntog Ni-
pmipou, navia €ppiorav mpdo@opo £5a@og yia
va avantuxouv. duoikd, n 21" AexeuPpiov 2012,
onweg dAworte Kal 16oeg AAAEC nuePOUNVIES OU-
vi€A€lag, Nou npotddnkav oto napeAbov, Exouv
mAéov mepdoel avemotpenti Kalr o «Jwvravog»
mAavintng e€axoloubei va «{e1» og meiopa TV
KATAOTPOPOASGYWV.

Baoiopévol, petalt dAwv, kail otnv anouvoia Oe-
PeAWSWV EMOTNUOVIKOV YVOOEWV O €va onua-
VTIKO NEPOC TOU €UPUTEPOU KOIVOU, o ouvdua-
opd pe v edpaiwpévn o moAAoug memoibnon
O11 «QuTOI MOV uag KUPBeovouv KATl 1ag KouBouvs,
Ol IIEPI00OTE PO1 KATACT POPOAOYO1, OTNV IIPOOIIA-
0e1d toug va nepifdAAouv Ti¢ 31AQOoPEC Avonaoieg
nou unootnpiouv ue tov navévad Thg €motnjio-
vikéthtag, Eexivouv ouvnbwe e agetnpia &va
emotnuovikd dedonévo. IloAdoi an’ autoug, na-
Alota, €xoviag 1lda eVIUI®WOolaKRn euppddela Ad-
YOU, U@aivouVv me10TIKJ, €K IPWTNG, TIC S81APOPEC
aouvaptnoieg nov vnootnpiouv. Ltnv npayparti-
KOTNTA, N «OUVTAYN» ITIOU akoAouBouv eival amAn
Kkai doxipaopévn. Avapelyviouv, apxikd, pia ogl-
P4 and pubeslnpara Kal NoPANoINIEVES AVAPO-
PEG, ayvooUuv n epunveiouv Katd to dokouv KAbe
dAAo emotnpoviko 8edoUévo IIoU AVIIKPOUEL Ta
6oa «mpo@ntevouv» Kal diaotpeBAwvouv KAbe
EMOTNUOVIKO €MiTEUYNA 1€ TPEOIO IIOU Vd oTnpi-
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Ce1 Tn B€on Toug. Ayvowviag ONoloSANotTe AAAO
otoixeio thv Katappimrel, mpofaivouv eviélel
OTOUG «EVIUNWOL00NPIKOUG» 10XUPIONoUG TOUug,
ol onoiol duwg eav availuboliv €otw Kal Aiyo, Sev
aviéxouv oe ooPfapn kpiukn. Iarti, otnv npay-
Hatkotnta, ta avapibpunta Aoyikd opdiupata, ol
avakpifeleg Kal 01 aouvaptnoieg Iou unootnpi-
louv €pxovtal o mAnpn avrtibeon, 6x1 pévo ue
TO OUVOAO TWV EMOTNIIOVIKWV AC YVHOOEWV AAAA
Kal [1€ TNV KO1vVIl AOYIKA.

Aev npémel, dAwote, va Eexvdpe ot to BApog
™G anddeiing @AviaoTIKWOV 10XUPIOUWV HEQTEL
OTOUC WUOUC AUTWV IOU TOUC €mKAAoUvIal Kdal,
Onwe eixe mel o neydAog aoTpovonog Kal eKAd-
ikeutng tng emotiung Carl Sagan (1934-1996),
«£€A1PETIKOI 10XUPIONOI anmalTouV Kal £EAIPETIKEG
amodeifeic». Aev mpémnel, akoyn, va Eexvaue ot
Ta anoteAéopara tng EMOTNIOVIKAG €peuvag dn-
pooledovial o€ €YKPEITA EMOTNIOVIKA IEPIOTIKA
Kal 0xX1 o€ ap@ifoAou nmoidtntag Kal IpogéAeuong
10T00€Aideg, eve mAvra unmokewtal otn BAcavo
¢ S1e€od1kNG avdiuong Kal a&loAdynong toug
amd dAhoug, aveEdptntoug epeuvnteg. Ia ta eu-
@AVTaoTa OEVAPIA KATAoT POPNG TOU KOOUOU, IOU
oUcTNUATIKA KAVOUV ThV €1QAVION TOUC, Timote
and autd dev 10xXUel.

‘OAa autd, BEBaia, dev onpaivouv ATl 0 IAAVITNG
pag dev aviipeTwiid el opIoIEVOUC MPAYIATIKOUC
rivduvoug. T1 €xel va mel n emotiapn yl' autoug;
IToia eivalr opiopéva and ta mbavd oevdpla Té-
Aouc¢ y1' autdv ToV MIKPOOKOMKO «Tpito Ppdxo am’
tov ‘HAio», pe Bdon 11¢ €mOTNUOVIKEG 1AG YV®-
O€1¢ Kal OX1 TIC AVIACINOEIC TOU KABe Tuxdpna-
OTOU «EPEUVNTI;




DUOIKEC KATAOTPOPEC, OmMWG h £rpnén &vog
UIIEPNQAIOTEIOU N N MTWoNn €vOG VIYAvVTIOU aoTte-
PO€180UC, avOPWIIOYEVEIC KATACTPOPEG, OIWG N
unepOépnavon tou mavitn n évag NEAAOVTIKOG
nupnvikdéc OAebpog, €xouv tn Suvardtnta Oxi
1ovo va emnpedoouv dpanatikd Tov avOp®IIvo
moA1Tiopd, aAAd va apavicouv 10 avlpwmvo £idog
N akdyn Kadl va KataoTpEWouv ToV idl1o Tov mAa-
vatn. H akpifng, onwg, mpdBAewn ka1 aéioAdynon
¢ mbavétntag va npayparonomnfoldv T€Tolou
€i0ouc KATtaoTpoPEC €ivalr QUuoka £&aipeTikda
duokoAn. Xe 96,11 akoAloubei, 6a eotidooune oe
oplopéveg noévo amnd ti¢ méavég, 116 6x1 Kal 1000
mbaveég Kal Ti¢ ambaves QUOIKEG KATAOTPOPES
mou unopei va avrtipetwniosl o mhaviatng. ‘Onwg
fa Siamotwoete ka1 o1 i3101, 01 IEPIO0OTEPES am’
autég avdayovrtal Té00 1aKPld OTO AIOTEPO UEA-
Aov nmou @avrtddel ka1 axpeiaoto va 1i¢ oudntdue.

H €Aeuon macg véag €NOXNg TWV NAYWV N n €KEn-
&n evdoc umepnealoteiou anoteAodv avauEiopn-
tnta dUo and ta mbavdrepa anelAntikd oevdapia
via Tnv avlpwrdtntd, ou €xouv Th duvardtnra va
MMPOKAAEOOUV eratoppupla Oavdtoug, Kablotw-
vtag napdAAnia 1epAoTIEG IEPIOXEC TOU IAQVATN
axaroirnteg. H teAevtaia, duwg, IAyETOVIKA EI10-
XN teAeinoe mpiv and nepimou 10.000 xpdvia ka1 n
enduevn, €av oupPei, dev avapévetal vopitepa
and touldxiotov pepIkEC X1Mddec xpoévia. Expn-
Ee1c unepnaioteinv, and tav dAAn, eivar énwg
einane ka1 vwpitepa, e€aipetikd OnAviES Kal -
pOAo mou o1 emotinpoveg 8ev yvwpilouv aroun
6oa 6a nbeAav yid ToV INxXaviouo Iou TIG EVEPYO-
noiei, o1 mbavdotnteg va oupfoldv oto Aueco Kai
oto Ox1 1600 dpeco neAAov eival eAAxIoTEG.

‘Evag axéun mbavos Kivouvog MoU avTIIETWIIICEL
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o MAAVNTNG Jlag eival avapgifola n npdoxrpouon o’
auToVv £VOGC YIYAVTIOU AoTEPOEIS0UC, ITOU AnoteAL]
AAwote Kal éva amnd ta IPooPIAECTEPA OEVAPIA
OUVTEAEIAG V1A TOUG S1APOPOUC KATACTPOPOAS-
yougs. Onwg, dnwg, eEnynoaje Kal oto mponyou-
HevVo Ke@AAA1o, MAPOAo MoU €vag TETol0C Kivou-
vog €ival éviwg UnapKtog Kal napddo mou n I'm
KAOOANn tnv S14pKe1a TNG YEWAOYIKNG TG 10TOPI-
ag €xel enavelAnppéva xtunnbei and KoUNTeg Kal
aotepoeldeic, IPAYNATIKA NUEYAAEC OUYKPOUOEIG,
IKavES va B€oouv og kivduvo tnv idia thv avopw-
nétnta eivalr e§aipetikd onavieg. Ektég autou, n
nPOBAEwn TOUC XWPEIC Ta anapaitnTa moTnyovi-
KA dpyava Kdl TIG avayKaieg €motnjlovikeg V-
O€1G, IIOU anaitoyvral yida Tnv €miAuon 1wV OXETL-
KWV HMOAUTAoKwV e€1owoewv, eivalr aduvarn. Ia
napAadelyua, opIoUEVOlL aoTPOoVO0l UTootnpilouv
ot oe 1,5 exatoppuplo xpdévia, to aotpo Gliese
710 evdéxetal va 31€A0¢e1 and th SiaoTnuKN NAg
VeIToV1d, O andoTaon PIKPOTEPN TWV 2 ETWV QPW-
166, emdPWVTAG 1ie Tn Baputikn Tou €A&n ota dia-
otnukd ouvtpippia nov eunepiéxel n Zovn Oort,
SnAadn to apaid VEPOS TWV «BPOIIKWV mayopou-
VV», IoU €1kAaletal ot1 nepifdiier to HAiiakd nag
ZUotnpa oe andoraon kamou 50.000 @opég peya-
AUtepn amé thv andotaon I'ng—Hhou. To yeyovog
auto unmoAoyiletal 611 6a auénoel tnv mbavotnta
olykpouong Twv SlacTNMIKWV €10B0AEWV NE TOV
mAavntn pag katd nepinou 5%.

‘Eva dA\\o oevdpio téAoug, to omoio Ouwg 3ev
OUVEIIAYETAL TOOO ThV NEPIKN N OAIKA KATAOTPO-
@n 10U id10Uu ToUu mAavitn 6oo th padikn eEagd-
vion OAWV TwV P10V 0pyaviou®V mou @lAo&evei,
agpopd owv mbavétnta £vog aotpikoy Oavatou
otn S1a0TNIKA Pag yeltovid, mou 6a odnynoel otn
ékpnén macg ocounepvoPa. O1 expnéeic courep-

vopa diaxgouv oto Aidotnpa tePAOTIEG MOCOTN-
1EC UWNANG eveépyelag axktivoBoliag y, n omoia
urnopei va kataotpéwel thv aomida tou 0Jovtog.
duoikd, yia va oupfei kdn té€tolo Oa mpémel n
€xpn&n tng counepvofa va ounfei oe OXETIKA KO-
VIIVEG amooTdoelg. ZUNQnva Je Ipdo@Qates EKTI-
pnoelg, n éxkpnén mag counepvoPfa tumou Ia Ba
npémnel va oupPei oe
andotaon HKpEATEPN
twv 3.300 etV @w-
16¢ amd tn I'n, mpo-
Kremévou va Oewpn-
el emxivduvn, £V®
via 1g oounepvéfa
tunovu II, n anéotaon
autn JelwveTal ota
26 €t @wtog. Xup-
owva pe éoa yvwpi-
Zoune néxpl onpepd,
10 TANOIECTEPO OF
pag d&otpo, 10 omoio
peMoviikd 6a avarti-
vaxfei oe a éxkpnén
oounepvofa, eival
évag Aeukéc vavog
oto OuAd aotpikd
odothpa HR 8210,
otov actepiopud Tou
IInydoou, oe amdota-
on pdédic 150 etwv
©wtoc. H ndla avtoy
TOU AeuKkoU vdavou unoloyiletal otic 1,15 nhiaxkég
palec ral kabwg ouvexifel va ouoowpevdel otnv
emeaveld Tou UAn and 1o dotpo-ouvodod Tou, fa
uniepPei 1o enovopalouevo opio Chandrasehkar
ka1 Oa SiapeMortei og 1a ékpnén coumnepvopa TU-

To vepéAwna rou Kapkivou (owtoyp. NASA/ESA) .
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novu [a. Autd dnwg dev avapévetal va ouppei vo-
pitepa amd pepikd exaroppupia xpdvid, VW O€
KAOe mepimtwon umoloyiletal ot1 néxpl tote Ha
€xe1 anonaxkpuvdel aroun MmePICOOTEPO AId TO
HAiaxé nag Zvotnna.

‘Opwg, 10 MEMPWPIEVO TOU MAAVATH NAG €ival dppn-
Kta ouvdedenévo e
tov 'HAho. Z' autd «ito-
VTAPOUV» OPKETOI Ka-
TaoTPo@oAdyol, IoU
unootnpifouv Ot 1O
«téloc» Oa emélbel
e&aitiac piag axpai-
a¢ hMaxkng dpaotn-
pl1oTnTAg KATA TN
Sidpxrela evog HAi-
akoU peyiotou. Ei-
var aAnbeia o6t o
‘"HA1o0¢ axoloubei
ma nepiodo pelnnpé-
vng Kai SleyepueEVNG
dpaotnpidétntag, h
ommoia AVTIKATOITPI-
letalr otov apibud
TWV  epEavi{Ouevev
nA1aKr®V KnAidwv, Ka-
0w¢ ka1 otov apifud
Kdl tThv €viaon Ttwv
eRAAPWEWV KAl TWOV
Biawwv extvaSewv
pdZac amd 1o oteéppa tou. I'vwpioune, duwg, ot
Katd tn didpkeia evége HhiaxkoU peyiotou, autd
Iou ouvnbwg mapatnpeital ival éva eviunwola-
KOtepo am’ 6,11 ouvnbwe Bépelo Kal votio oEAAC,
eV, avdloya 1e tav évraon tng nAlaxrng dpaotn-
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HAiaxr éxAapyn (ewtoyp. NASA).

PIOTNTAG, JIOPOUV VA €UQAVIOTOUV KAl KAIOlEG
BAdPBec ota nAextpovikd cuotinpara 80puPOPWV
N napenPoAéc otic S0PUPOPIKECS TNAEMKOIVWVIEG.
To xe1pdtepo mou umopei va oupfei eival o Kiv-
SuvoG 1Iou 6a avTiuETWIIooUV 000l ACTPOVAUTEG
TUxel1 va Bpebotv oto Aidotnpa Katd th didpKela
M1ac¢ nAaKNAG Kartalyidag, Kabwg Kal pia EKTETANE-
vn diaxonn Tng NAEKTPod3ATNONG, 0av Kl AUTAV IIOU
napatnpnénke tov Mdprtio tou 1989 oto Kepnéxk
tou Kavada. Télog, ava@opikd 1e 1ov TPpOIo IoU
n nAiakn Spaotnpidétnta ennpedlel oe fAog xpod-
vou 10 KAina g I'ng, Eagvikég, andtoues kai eu-
peiac rAparkac petafolég, oav K1 autEg mou Jag
napouoidalouv o1 tawvieg 1ou XOAAUYOoUVT, 1IKaveEg
onAadn va petafdlouv paydaia tnv Swn ToU IAA-
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VATN 1AG KAl VA KATAoTpEWouV thv avlpwndtnta,
eival adivareg, n TOUAAX10TOV OV €XOUV IIAQATN-
pnbei péxpl onuepa.

2 e oAU peyalutepo Babog xpdvou, 1000 pneyalo
IIOU va pnv €xel mA€ov vonuad n nNeEPAITEP® EVa-
ox6Anon pag ue 1o 1 0a oupPei, vndpxouv Kal
AAAa oevdapla Kataotpong, and ta onoia 6a ava-
pepboune oe 3. To mpwrto an’ autd agopd otnv
mbavoloyounevn oUuykpouon tou yaha&ia tng Av-
Sponédac pe tov 'adaia pag, kan éuwg nou dev
avapévetal va oupfei vopitepa amd Touldxiotov
4 dioexarounvpla xpovia. To Selvtepo Baciletal
O€ OUYKEKPIIEVEG IIPOCOUOINOEILC IIOU IPAYIATO-
moménkav amnd acTtPovolouc oto ACTEPOOKOIEIO

TV [Tapiciwv ka1 oto ITavemotnpio tng Kahipdp-
via oth 2dvta Kpou?. Zupowva I’ autég, undpxel
1% mbavdétnta 6t ota endueva pepika d1oeKka-
ToppUGpla Xpovia, o1 BapuTikéC aAAnAemdpAoelg
tou Aia pe tov Epun, evdéxetal va petafaliouv
TNV TPOXIA TOU €101, WOoTE ite va KataAnéel néoa
otov i810 tov ‘HAio, eite va exuvaxbei ektdg HAl-
axoU XUOCTAUATOG, €iT€ VA OUYKPEOUOCTEL 1€ TnV
Appoditn, eite 1€hog
va ouykpouotei ue
v I'n.

To 1pito oevdapio
KATAOTPOYAG OXe-
Tiletar ka1 ndh pe
tov ‘Hho. Tarti éoo
o ‘Hhiog 6a yepvdael
ka1 6a mAnoidlel oto
Otddl0 TOU KOKKI-
vou yiyavrta, téoo 6a
Sl1oyk@veTal ka1 1000
0a auidvelr n Qw-
tewotntd tou. Ymo-
AoyiCetal, yia mapd-
de1wypa, 011 o€ oxXed0v
5 Jioexratounvpla
xpévia amd Twpa o
KOKKIVOG yiyavtag
‘Hhoc 6a 3Si1oyxkwbei
1600 mOAU, wote Oa
«xaramei» tov Epun (edv @uoikd autdég o mAavin-
NG Ao@UYeL TN «1oipa» IIOU TOU £MQUAACCE] TO
IIPEONYOUEVO OEVAPIO IIOU AVAQPEPAIE) KAl ThV
Appoditn, v o1 eEwtepikéc Tou otoifddec Ba
€xouv @tdocel néxpl tnv I'n. Kanoio1r emotnipoveg,
evioutolg, Baciopévol oto yeyovos 6t o ‘HAiog,

O1 aAAnAemdpwvrec yalaéiec NGC 5426-27
(pwroyp. Gemini Observatory).
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onwg €EAllou ka1 Kabe dAlo aotpo, Kabwg ee-
Mooetal, xavel pdda, €ixav ag@noel avoiktd éva
MKp6 napdbupo eAmidag. Iarti xdpn oe auti tav
anwiela pdlag, n faputiki EAEn mou Oa ackouoe
oto anwtepo néAov o ‘"HAlog otov mAavitn pag
0a nrav peinpévn, 1€ anotédeopa n I'n va petaxi-
vnbei oe peyaAutepn Tpoxid.

O1 rteleutaieg pe-
Aéteg, Opwg, Jev
apnvouv moAAd Ime-
pIBwp1a, Kabwg o€
nepinou 7,5 dioexka-
Toupupla xpdévia ma-
A1ppoikéc PBaputikég
duvdneic 6a @gpouv
TOV mAavAatn Uag
1600 KOVTA OTOV KOK-
Kivo yivavta ‘HMho,
nouvu Oa tovV Karta-
mouv evigAel o1 eEw-
TEPIKEG TOU OTOo1RAG-
deg. To té€hocg Suwe
via th I'n, kabw¢ ka1
vVia 060eGc HOPYEG
Zwng Ba éxouv evde-
XOUEVWG KATAPEPEL
va empiooouv oto
anwtepo péAlov, 6a
€x€1 OTAoEL TOAU VW-
pitepa. I'arti, apretd mpiv 1o oTdd10 TOU KOKKIVOU
viyavta xa1 kabwg o "HAlog 6a yivetal 6Ao Kai mio
OWIEIVOG, n Beplokpaoia tou mAavitn pag 6a au-
Eavetrair ouvexng. Kabwe o1 wkeavoi 6a apxicouv
va e&atnifovral 6Ao Kal mo ypnyopa, «@opt®Vo-
vtag» th ynvn atpdéogaipa e 6Ao Kal Iepliood-




tepoucg udpatuoulg, éva aveE€AeyKto Kal auto-
Tpo@Pod0oToUEVO PAIVOUEVO TOU Oeppornmiou 6a
IIPOKAAEOEL EVIEAEL TV OMKN £EATIION TOV WKE-
avev, Onwg nepinou ocuveéPn pe tav A@poditn.

AnAadn, otn yertovid Tou mAavAatn pag o1 Oepjpio-
Kpaoieg va yivouv anayopeuTikKES yia th diatnpn-
on ¢ {wng. Makputepa duwg, ta npdypata a
eivai Siagopetikd. Kai autd yiati xabweg o ‘HAiog
0a d1oykwveTal OAo0 Kal IEPICOOTEPO KAl N AKTI-
voBolia tou 6a auédvel, n Zwvn Biwomornrac,
SnAadn n andoraon amd tov ‘HAlo, émou 1o vepd
0a Siatnpeital og Uypn poPEn, 6a anopakEUveTal.
"Eva t1éto10 oevdaplo, ndliota, evEXOUEVWG VA Ka-
Taotnoel t1ov ‘Apn oAU mo «@IAGEevo» otn {wn am’
6,11 eivair onpepa. ‘Otav, duwg, o 'HA1o¢ @tdoel oto
otddio Tou KOKRKIVOU yiyavrta, n Zovn Biwodtntag
0a exteivetal amd g 49,5 otnig 71,4 AM, €10XWPM-
vtag axoun kai péoca otnv idia t Zovn Kuiper!
Auté onpaivel 611 Ta maywpéva ouvtpippia the Zo-

vng 6a AOKTACOUV VEPO O UYPN [10PEN.

Oa €xel, dpaye, emPiooel PEXEL TOTE T0 AVOP®-
VO VEVOC Kal €4V val, 6ad Kata@épel 1€ KAIO10
1poémo va avafdlel to 1édog tou; Kaveig dev uno-
pei va ne1 pe Befaidtnta. ‘Otav, ouwg, n dievpuv-
on TWV EMOTNIOVIK®OV YVOOEWV Kal n €E€MEn tng
TEXVOAOYIAG TO €mTPEWOUV, O1 LAKEIVOL [1ag Ipo-
yovol 6a EEKIVIIOOUV TOV EIOIKIONO APKETOV Ao
toucg mapdéevoug kéopoug tou HhiaxkoU pag Xu-
otnparog. Autd 6a eival poAig 1o deUtePo, HETA Th
XeAvn, de1A6 Pnpa tng avbpwmdtntag mpog Tnv
anepavtootvn tou Aiactnparog. 'Eva fnnpa, dpwg,
ov 6a mPoeTo1IAoEe] I0WC TO AVOPKIIIVO YEVOGS Yia
10 neydlo dApa npog 1a axaproypd@nta vepd TV
AotpwVv Kal TwV yaAla&liv Tou ZUUNAVTOoC Kal TV
KaAutepn Auon yia tav empPiwon, Tov S1a10viopd
ka1 Thv e€dnmiwon Tou €idoug pag! Emotnpovikn
@avtaoia N €moTNUOVIKA mpayuatikotnia, 1évo
10 néAdov Ba deiel.
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