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0 Mnxaviopos Twv AvrikuBipav,
0 apxaidTepos yvwotos unoloyietis kai nivakiolo (TABLET!)

Yné Ap k. Zgvopwvta Atov. Mouvoa, Aotpovépou kai kabnyntr Quoikric AlaotrAuatog Tou
E6vikoU kat Kammodiotpiakou lNavemotnuiov ABnvwv (xmoussas@phys.uoa.gr)

2ovoyn

AOYI0TAG TTOU YVWPI{OUME KAl TO apXalOTEPO TTPONYUE-

VNG TEXVOAOYIOG QO TPOVOUIKO Opyavo.
Aivel Ti¢ B€0€1¢ TwV oupaviwv owpdtwy, Tou ‘HAlou Kal Tng
YeAfvng, mMBavwg Se Kal Twv TAAVNTWY, VW TTPOBAETIEL TIG
eKAelPelC. Aivel Tnv Béon NG ZeAAvNg, iowc Kat Tou HAiou pe

o Mnxaviopdg twv AVTIKUBHpwV €ival 0 apXatdTePOG UTo-

TOAU KaAH akpifela, XpnOIHOTIOIVTAG HLa KOAr TIPOCEYYLION TOU 2°° VOUOU TOU

Kémhep.

Avatpémnel OAa 600 TOTEVOVTAL OXETIKA LE TNV ENNEIPN eVOIAPEPOVTOC TWV
EAvwv yia Tnv texvoloyia. Motdadel va givat eKTOG EMOXNAG, VW OTNV TTPAYUA-
TIKOTNTA ival n emToun TG EAAnvikng Olocogiac. O Mnxaviouog gival mito-
pn TNg EN\nvikn¢ NMuBayopelag gilocogiac, otnv omoia Baciletal o onuepIvog

TIOANITIOHOG.

O lNooeibwvac kai To apyaio
vavdyio mmou aAAdlei tnv
lotopia tn¢ avBpwmndétntag

Mooeldwv, CNUAVTIKOTATOG 060G
Ova apxaiwv EANvwy, Be6¢ Twv

Balacowv alAd kal Twv oel-
OpwWV', ue Suo TpIKUpiec UAAEE Kal
Siéowaoe moAloug Bnoauvpoug, Sivo-
VTAG TOUG TEAIKA O€ EUAC KAl OAN TNV
avBpwmotnta. Hrav n MeydAn Tpi-
TN, 4 AriptAiov Tou 1900, 6TaV GPOoLY-
yapadeg amd tn 0N, VW TTHyalvay,
Omw¢ kABe 1o pe Suo mMAoldpla oTnv
A@pPIKNA Yia va palépouv opouyyd-
pla, avaykdlovtat amod tnv Balaocco-
Tapayn, va macouv Alpdvi ota Mva-
KAK1a Tou MNMoTtapol Twv AvTIKuBHpwv.
Ma va pn mepuévouv anpayol, fou-
Tdve va Bydlouv kavéva opouyydpl,
aAAd kat kapd mriva rj aAAa Balaoot-
vd, yla va @ave padi pe kapd Kpnti-
K Toikoudia.

mo emdé€loc SUTNC, o HAiag Xta-
o d1atng (o mammou¢ cou mavta 6n-

oaupouc éfyale amé tnv BdAaoaaq,
Aéel n yuvaika Tou dUTN oTNV €yyovh
NG MOV apydTEPQ), AVAKAAUTITEL éval
TEPAOTIO VAUAYLO, YEMATO e EANNVI-
KoU¢ Oncavpoug, mou ol Pwuaiol, 61mwg
O\ol oL KATaKTNTEC, KataAoTevav. Xi-
Madeg aydlupata ixav nén mapet ot
Pwpaiol, mou gpeic Toug mpookahéoa-
ME Yla va pag BonBrioouv 6Toug pgu-
Aioug TTOAEOUG, TTOU EiXAE CUVEXWCG.
O Aeukioc Kopvrihlog ZUAAG T.X. KO-
TéoTpePE TNV ABrjva Kal KaTaAfoTePE
OAn TNV EANGSQ, 610U pmopouoe, evw
o Népwv pévo amd tnv P6do mmrpe 600
aydAuata, aAAd Tou TO CUYXWPOUUE
a@ov ékaye TNV Pwpun kat €dwoe ave-
Eaptnoia otnv EAA&Sa. O HAiag Aotmov
Byddler éva xépt amd éva Bavpdolo av-
Spidvta evog avépa mou ovopdodnke
EpnBo¢ twv AvtikuOripwv. Boutdel kal o
AnpATtENg Kovtog, 0 KATETAVIOC, EUTTEL-

po¢ 6UTNG Kal emPBeBalwvel emiong Ta
evpnpata. Ot dutec SamoTtwvouv 6Tl
UTTApXEL £va TEPATTIO VAUAYILO, TTOU ON-
pepa yvwpiloupe 6Tt fubioTnke yupw
070 80 pe 60 1.X. Kal 0TO OToi0 PPEON-
KaV TTEPIOCOTEPA AMO EKATO AyAAUATA
Kal Aot Oncavpoi and tnv EANGSq,
TToU Tav oTov oo yia TNy Pwun yia
Va KOOUOoUV SnUocia KTHpLa Kal OTTiTial
m\ouaiwv Pwpaiwv.

‘Otav mepvdel n Balaccotapayr, o
kametdviog ano@aailel va mave otnv
Appikn, 81011 Sev unipxav meplBw-
pla kaBuoTtépnong. ONol, ol EKKIVNTEC
(epomAioTég) abeAoi Aevdiakoi, alNd
Kat OAA TA HEPN TOU TTANPWHATOC, O KO-
Aaou(Iépn¢ MepkoUpnc Kapaylavvng,
o1 €€1 Suteg HAiag Ztadatng-Aukoma-
vtng, Kupidkog Mouvtiadng, lewpylog
MouvTiadng, lwavvng Mizkiou-Poditng,
lewpylog Kpntikdg-NeogpwTtiotog, Ba-
oilelog Katoapdg, Atav kataxpewué-
VOl Yla va €TolgacTolV Ta mAotdpla,
Eutéprn kat KaAAiomn kat o pHIKpOTe-
POC axpapuaAg (n optnyic). H améofBe-
on Ba ywvétav pe epyacia €€n pnvawy,
OTWC KABE Xpovid, palelovtag oQouy-
yépla otnv Mrapumaptd Kat tov KOATTo
NG ZupTNnG.

‘Otav Ba emMoTpEPouV PE To KAAO
otnv 16te ToupKoKpaATOUEVN ZUMN,0-
no@acifouv, padi e TouG TPOUXOVTES
Kal Kupiwg Tov kabnyntn ¢ Apxalo-
Moyiag cuumatplwtn Toug Avtwviou
Oikovouov, va €160TTOICOUV TO TOTE
EAANviko Kpditog, kat Guykekpipéva 1o
Ymoupyeio MNaideiag mou nrav umevBu-
Vo yla Ta apxaia. Etolt apxloe n mpwtn,
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O unxaviouog tn¢ LeAnvng. To peyalutepo Turjua tov Mnyaviouou pe tov pgydAo 1poxo tou HAiou. O Tpox6¢ Touv HAiou Kivei 6Ao Tov Mnxaviouo.
pwtoypapnuévo Kkai eme§epyacuévo e tnv uéBodo PTM rov avémtuée o Dr Tom Malzbender, HP. O1 eykonég mdvw oToug Téaaepl Bpayioves iowe
gival Ta onueia mov Kivovoav Touc nAavites. H kivnon twv nAavntwv meptypdpetal ato gyxeipibio xpriong tov Mnxavicuou.

000 Kal pPeyalUTepn eVANa apxaloho-
Yk €épguva, mou aAaée Tnv 1oTopia
¢ EMAdag, TN actpovopiag, Twv pa-
ONUATIKWV, TNG TEXVOAOYIAG KAl TNG av-
BpwndtnTag o0AOKANPNG, Aol amodel-
KVUEL 0TI oL AvBpwrrol, ol EN\nve¢ gixav
uPnAn texvoloyia, vavotexvoloyia Oa
Aéyape, o€ pia emoxr) mou ot dANot Addoi
Bpiokovtav o€ pla MPOEMITNMOVIKN
Kowwvia kat dgv avtihapBdavovtav Tt
gival emoTApn.

€TA armmd MOANEC TIEPITTETELEC KAl
M TEPAOTIEC SUOKOAIEC, oL Zupla-

koi 6UTEC avacLpouV TURUA
TOU TTOAUTIMOU QopTiou, Tou Bpioke-
Tal and tote 010 EBVIKO Apyxaloloyikod
Mouaceio ABnvwv Kal oTo oroio Tepl-
AapBdavetat o E@npog Twv Avtikuon-
pwv. Avdueoa ota dAAa ot SUTEC, Kal
Omw¢ pag Aéel n k. AiCa Mavdaiov, gy-
yovrj Tou apx1dutn HAia Aukomavtn, o
TanmoU¢ TNG AVECUPE KAl TOV AEYOE-
vo Mnxaviopé twv AvtikuBripwv. O
MNXAVIOUOC ATAV VA KOUUATL XAAKIVO
OKOUPLOAOMEVO E KATTOLO EMPAVA YPO-
vadia, mou Sev taiplalav pe Ta AANa gu-
prAuata, ahAd emeldn gidav kat KAToLEG
EANNVIKEG ETYPAPEC Ol APXAIOAOYOL

Kalt ot pnxavikoi, avtidapBavovtal 6Tt
Sev gival a6 poAdy, OMwe MPdyuaTt
apPXIKA VOUIoONKe amd KAmoloug, aAAd
apxaio 6pyavo. AlamoTtwOnkKe OTL Exel
EAANVIKA Ypa@r) TTOU EKTIUNONKE apX1-
KA OTLEivat Tou A" Alwva 1.X. VW OrJE-
PO UE TIC MEAETEC Mag (K. Xap. Kpitlag),
yvwpiloupue 611 eival Tou B'Alwva m.X..

Tieivat o Mnyavioudg
Twv AvtikuBripwv

oANoi peAeTnNTéC KaTamdotn-
" kav pe (Ao kat emruxia pe ™

MEAETN Tou amd To 1903. Me TI¢
MPWTEC avayvwoelg Stafafouv HAIOY
AKTIN..., kat mBavoloyouLv OTI gival
QO0TPOVOULKO 6pYyavo, TTIOU {ow¢ ATav
yta mhorynon. Ot aiwpaTtikoi Tou mo-
AgpIKoU vauTikoU MeptkArig Pediadng
(toTe avBumomAoiapxog Kat KabnynTtrg
otn ZxoAn NauTikwv Aokipwv Kat pe-
TEMEITa vauapxog Kal UTTOUPYOG OLKO-
VOUIKWV), 0 KwvotavTtivog Padog, ka-
Onynt¢ NauTikng lotopiag otn ZxoAn
NauTikwv AoKipwv Kal €KTAKTOG Ka-
Onyntn¢ lotopiag Tou Mavemotnuiou
ABNnvwv, kat Aiyo apyotepa o valuapxog
Kal yyovog tou ©€0d. Kohokotpwvn I.

Ogopavidng, perétnoav dladoxikd Tov
Mnxaviopo kat diamotwvouv OTt €i-
val TOAUTTAOKOTEPOC TTAVTOC YVWOTOU
aoTtpoAdfou. ETol cuykAivouv oTo 6T
givat éva TOAUTTAOKO OGTPOVOUIKO pin-
XAvnua, ou iowg €061ve Kal TIG O€0Elg
Twv mavntwv. O lwavvidng éptiage
HE ETTITUXIA KAl TO TIPWTO AEITOUPYIKO
opoiwpa, €va TTOAUTTAOKO AGTPOVOI-
KO poAdl, Tou €8tve kat Tnv Béon Twv
TAQVNTWV.

Aoc@alwg oTig dekasTieg Tov épa-
oav, moA\oi Bavpacav tov Mnyavioud
oto Mouoeio. E€aipeTIkd onUavTIKEG
peNéTeC ékave 0 Ayyhog NTépek vTe
YoAa Mpdig, kKabnyntg otnv AUEPIKN,
OTIOU APXIO€ VA ACXOAEITAL IE TO UN)a-
VIop6 1o 1951. Maipvel Toug akéNNoUG
e TIG JeNETEG TOU lwavvidn kat ouvep-
yadletal pe Tov Xapahaumo Kapakaho,
UPNVIKSO PUGCIKO Tou Kévtpou Mupn-
VIKWV Epguvwv Anuodkpitoc. Ot Mpdig
kal Kapdkalog Pe TN Xprion akTiviv
X Kat akTivwy y, ékavav padloypagieg
KOl OKTIVOYPAQIEG E OKTIVEG Y, ME pia
ouokeun mou é@Tia&e o Kapdkahoc. Tig
avaAvouv pe T BonBela kat Tng AlpiAi-
ag, ouluyou Kapdakalou, Tou pétpnoe
Ta Sovtdkia Twv ypavallwy OTIC aKTI-
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VOYPA@IeC Kal avakKaAUTITOUV TTOANA
yla TNV €0WTEPLKA SOWN TOU pnXavi-
opov. Otidyvouv éva TplodldoTato A&l
TOUPYIKO HOVTENO, BACIONEVO O€ OTE-
PEOOKOTIIKEG AKTIVOYpapieg, SnAadn
CeLywv padloypalwv TTOU EMITPETOUV
ME KaTAAMNAEC S1omTpeg va BAEmoupe
OTEPEOOCKOTIIKA TO ECWTEPIKO TOU AVTI-
KEIUEVOU TTOU OKTIVOYPa®rBnKe. Apyo-
TePA 0 AYYAOC PUGCIKOC KAl EI8IKOC TWV
HNXaVIKWV ekOepaTwy Tou Mouoegiou
Twv Emotnuwv oto Aovdivo (Science
Museum) k. M. T. Pdut, o agipvnotog
AuoTpalog kabnyntng A. MmmpopAey
Kal n k. EAévn Maykou, n xnpikdg tou
EBvikou ApyatoloyikoU Mouaoeiov,
XPNOIHOTIOI0UV a&OVIKEG TOHOYPAPIES
1OV avadeIKVUOUV TTOAAE HUCTIKA TOU
Mnxaviopou, evw o emdé€log K. Pair,
epydletat emi €Tn pe avta ta Sedopéva
kat Snuoolelel ToANG evliagépovTa,
yia tov Mnxaviopo.

Opadda pag and o MNavemotn-
H pia ABnvwyv, @sccalovikng, (o

K. |. Ze1paddkng, kat Kapvtip, o
K. M. EvtpouvTg kat K. T. ©pn6) pe tn
xpnon véwv pebddwv tpidactatng
pwTtoypdeionc (Tom Malzbender, HP)
KOl 1N YPAMUIKAS aoVIKAC Topoypagi-
ag, JE PNXAavnua mou avamtuxonke -
S1kd yla Topoypagia Tou Mnxaviopou
Kal Slamepvoloe PETANNO TIAXOUG é-

Avtwviog Oikovéuou,
kaBnyntii¢ tn¢ Mavemotiuio ABnvawv

Xp!t 13 ekatootwy, anmapaitnto yia va
SoUpE KAOE AeTTTOUEPELD OTO ECWTEPL-
KO Tou Mnxaviopou (R. Hudland X-tek
Systems), emave&étaoe pe emruyia Tov
Mnxaviopo, Eavapétpnoe KaAUTepa
Ta ypavadia kat Siaface peyalo tun-
pa tou gyxelpidiou mou sival ypappévo
o€ TTAAKEG XaAKkoU, SnAadn) emypageg
TTOU Eival KPUPUEVEG ECA OTO OKOU-
PlACUEVO UnXaviouo.

Mnxaviopog Twv AvtikuBnpwv
ogival TO APXALOTEPO YVWOTO EML-

oTnuoviko 6pyavo (150 pe 100
1.X.), 0 apXaIOTEPOG UTTOAOYIOTNG, TO
apxaiotepo Mnyaviké Zuumav. Me xa\-
Kiva ypavadla ektehouvtal pabnua-
TIKEG TIPAEEIC Kal KivouvTal SeiKTEC

Ipava(ia Tov pnyaviopou tov AvtikuBripwv. Kataokeuvn tou k. Aiovoon Kpidpn.

mou Sivouv Tn Béon HAlou kat tng Ze-
Avng otnv ekAemTikn ((wolakdg KU-
KAoG), katd tn SldpKela Tou UAva, N
N @don TN XeArivng evw mpoPAémo-
vTal ol eKA&iPeIg ZeArivng kat HAiou. Ot
ekAeiPelg paivovTal o€ KAipaka gNko-
€101, Sidpkelag 18 etwv (meplodikdTNTA
TOU ZApov) Kalt 54 etwv (meplodikétnTa
Tou E€ehypov). Ze SelTepn eNIKOEISH
KAHaKa TnpEital akpiBég nuepoAdyIo,
mou PBaciletal otnv epiodo Tou Mé-
Twva (19 ETWV, NUEPOAGYIO LIE TO OTTOI0
puBuiCetal To OpBodofo MNdoya kal ot
AANEC KIVNTEG EOPTEC) KAl TNV TIEPI0SO
Ttou KaAAinmou (tetpamAdotia tng me-
pLédou tou Métwva, dnAadr 76 eTwv).
Me aAo Seiktn o€ BonOnTIKn KAipa-
Ka, mpoaodiopifovtal ol NUEPOUNVIES
TwV OANUUTTIAKWY KAl AAAWV ONUavVTI-
KWV XTePaviTwy aywvwy, tTa Naa, ta
loBia, Ta Mubia kai ta Néuea.

O Mnyxaviopoég gival évag €elot-
KEUEVOC AOTPOVOUIKOC UTTOAOYIOTAG,
mou Sivel 6Aa 6oa évag aoTPOVOUOG
eKelvNng TN emoxn¢ Ba umopouoce va
gixe ovelpeuTei, amotelei b Bavpa tng
aoTpovouiag, Kat Tng pnxaviknge. Eivat
pete€€MEN Tou MAavntapiov Tou Apyi-
pNdN Kat mpdyovog Twv UTTOAOYIOTWY,
6nhadn tou umoloyloTr Tou €xeTe
OTI{TI 0AC, I} TOU TNAEPWVOU TIOU EXETE
oTnV TOE7N 004G,

O Mnxaviopoc gixe TOANEC AelToup-
Yi€g, xpnoipeve og MOANG Kal ixe TIAN-
Bo¢ epappoywv. Eival o apxaldtepog
avaoytkog urtohoytoTtic. Kat pévo ap-
Xaio 6pyavo, pe TOANEG KAIHAKEG Kal
Seiktec. EldikdTEPQ:

Eival To apxatotepo KAIHAToAOYIKO
KOl LETEWPOAOYIKO 6pyavo.

Eival onpavtikd aoctpovouikod op-
Yavo (LETEWPOOKOTIO;).

Aivel tnv nuepopnvia.

YmohoyiCel tnv B€on tou HAiou kat
v 8éon N T PACEIG TNG ZEARVNG,

MpofAémnel Tic ekAeiPelc HAlou kat
>eAqvnc.

Eival mToAOTTAOKOC NUEPOAOYIAKOC
pNXaviopog, pe didgopa nuePOoAdyLa
Baotopévog otnv mepiodo 18 etwy, 10
nNUEPWV Kat 8 wpwv (mepiodog Zapou -

EONIKEX EMAAZEIX « IOYAIOX - ZENTEMBPIOX 2014




EONIKEZ

EINMAAZEIZ

65

nepioSo¢ Twv eKAEiPewV).

>tnVv mepiodo tou EEeAypol
(54 eTwv)

v mepiodo (KUKAO) Tou Mé-
TWVoC Twv 19 eTwV

Tnv nepiodo (kUkAo) Tou KaA-
Aimmou Twv 76 eTwv

MBavwe & Atav kal avago-
PIKO POAOL.

IMw¢ Asrtoupyei 0 Mnyavioudg

Mnyxaviouéc givat évag aél-
00600uaoroc popnToG ava-

AOYIKOC A0 TPOVOIKOG (Kal
o€ kamolo Badud Ynelakog) umo-
Noylotric. Aeltoupyei pe mpooe-
KTIKA oXeSlaoéva Kal KATOOKEU-
acpéva xaikiva ypavadia, mou
UAOTTOIOUV HaBNUATIKA Ao TPOVO-
MIKA poVTENQ.

Ta ypavalia €xouv oxedlaoTei £€Tol
TTOU va KIVOUV TO éva TO AANO Kal N
kivnon twv ypavallwv Kivei Seikteg
ME OUYKEKPIUEVN YWVIOKN TaxUTNTa,
TTAVW O€ KAUAKEG TToV gival Slatpepé-
VEC OE UNVEC K.ATT. Ol OTIOIEC ETTPETOUV
TeAKA va EEpoue TIG BE0EIC TwV Ou-
paviwv cwudtwy pe Tov {w-
S1akd KUKAO Kal To Aeyduevo
AIYUTTTIAKS NUEPOAGYIO, ) TNV
TTPOPAEWN TWV EKAEIPEWV.

Ta ypavddla, eKTeAOUV
OUYKEKPIUEVEG MOONUATIKEC
npdéelg, kKabBw¢ KivouvTtal
yUpw amd d€ovec Kal Kivouv
Seikteg o€ Sldpopeg emoTn-
MOVIKECG KAipaKeG. ETol 0 pun-
XQAVIOPOC avarmapdyel alld
Kal MpoRAEMEl PEANOTIKA,
S1apopa acTPoVouIKA @al-
VOUEVQ.

O Mnxaviopog avamapd-
YEL TNV Kivnon oupaviwv ow-
patwy, evw e18ikoTePa Sidel
TI¢ O¢oslC:

1. Tou HAou kal

2.Tng ZeAnvng, TnG oroi-
ag bidetal kat n gaon (m.x.
pag minpo@opei mote apyilel
0 VEOG UVAG UE TNV VEQ ZEAN-
VN, TTOTE EXOUME TTPWTO TETAP-

O péyag pabnuatikog, punxavikog, AcTPovOHo S Kal puol-
KOG ApX1udng mou givat o EmOTHUWV TTOV oXediace Kai
£pTia&e Suo oupdviec opaipeg mou iyav AgiToupyieg ma-
popolEG pe Tou Mnyaviouou twv AvtikuOnpwv.

10, Mavoéhnvo K.A.,).

3. YniohoyiCel Tnv B€0n Kal TNV Ue-
TaBAnTA TaxuTnTa TNG ZEARVN, {oWwg
kal Tou HAiou, pe TOAU KaAr akpifela
XPNOIHOTIOIWVTAG HIa KON TIPOGEYYI-
on Tou 2°° véuou Tou KEMAep, KIVWVTAG
TayUTEPA TNV ZEANVN, OTaV €ival KOVTA
otnv I'n (mepiyelo) kat Bpadutepa oTo
amndyelo, étav o SopuPoOPOC Uag ivat

KAipaka tou étoug pe Tov HAro kai Tnv £eArjvn Tov pnxaviopou Tou
AvtikuOrjpwv. Alakpivetal Kai 0 XdpTn¢ Tov oupavou ue Ttov {wdia-
KO kUKkAo kai ta {wdia. Kataokeun Tou K. Aiovoon Kpidpn.

MoKptd anoé tnv M.

4, NpoPAémel Tig ekAeielg HAI-
oU Kal XeAAvNg,

5. MNpoPAénel mote €xoupe OAv-
MITIAKOUG OYWVEG, 1} KAl TOUG AA-
AOUC ONUAVTIKOUC OYWVEC TWV Ap-
xaiwv EN\Avwv.

6. Tnpei TOAA nuepoASYIQ,
OTTWC TO NAIOKO KAl TIEVTE GEANVO-
NAaKd, aAAd kat auTé Tou EYEiG ot
‘EAANVECG XPNOIUOTIOIOUUE aKOUN
onuepa ya 1o Opbodoo Maoya.

7. MBavdTata €8ive Kal TI¢ O¢-
OEIC TWV TTAQVNTWY, GTOUC OTTO{0UC
UTTAPXOUV AVAPOPEC OTO EYXELPIOIO
XPriong Tou, aAAd kat omwg Siapd-
{OUE OTIG TTEPLYPAPEG TTAPOHOLWY
pNxaviopwv o apxaia BipAia:

a) Ztnv A" 6Yn tou Mnyxavi-
opo, Stakpivoupe Seiktn mou Sivel
T B£on Tou HAiou katd tn Siapkela
Tou €1oug oTov oupavd. Yrapxouv duo
OMOKEVTPEC KAIHAKEC e Tov (wdlako
KUKAO KOl TO €TOG%

MOBavwc o 'HAlog avamapiotatat
pe S€iKTn TTOL OTNV AKPN TOU €XEL XPU-
oouv opaipiov, omwe StafBaloupe oto
€YXELPIBLO TOU pnxaviouou, og apyaia
B1BAia kal oTw¢ PAémoupe o€
TMANOWPA ACTPOVOUIKWY PO-
Aoylwv amod Tov pecaiwva Kat
META, pOASYLA TTOU EKTIUW OTL
avVTAvakAoULV TNV AyvwoTn Ua-
Kpaiwvn mapddoon aotpovo-
MIKWV POAOYIWV-UTTOAOYIOTWY,
TIOU TIPETIEL VA APXLOE TTONU TIpIV
10 Mnxaviopo Twv AvtikuOn-
pwv.

2Tnv ewToypagia 1ou Ei-
Val QTIOYUEVN ME HaBnuaTIKA
Kal PUOLKK) EXOUME OPALPEDEL
TNV OKOUPILA UE LUTTOAOYIOUOUC
BAémoupe kaBapd pépog Twv
odnywv xpriong.

AgUtepog SeikTng He opal-
pkn armoAnén bivel Tn Béon
¢ ZeAVNC Kal TV @ACN TNG
otn S1dpKela Tou priva. Autog
€XEL apyupoulv ogaipiov, TTOU
TEPIOTPEPETAL YUpw amd Sduo
afovec. MBavotata ummpxav
Kal SEIKTEC yla TOUG TTAAVNTE,
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ol omoiol 6mw¢ dtapaloupe og apyaia
Keipeva, Katéhnyav o€ mMOAUTIMOUG Ai-
Bouc. Npoodidpile Tn Béon Twv MAa-
VNTWV, L€ aVIoOTaXH PEANOTIKNA Kivn-
on. MBavétata nrav kat wPoAdylo Ye
ouvexn Kkivnon.

(3) Ztnv B’ 6Yn Tou Mnxaviouou tn-
pPoUVTal TTEVTE TTOAUETH GEANVONALOKA
NUEPOAOGYIQ, Ta oTToia TTPOBAEMOUV:

1) Tig exkAeipelg HAiou kat XeAfivng.
OumpoBAEYelC yivovTal pe BAon Tnv TTe-
piodo Tou Xdpovu, SiapkKelag 223 pnvwv
o€ eAIKOEISN KAIHaKa Kal TNV akpIPé-
otepn nepiodo tou Eéedyuou, Stapkel-
ag 54 etwv mepimou, mou Mapouctdle-
TAL O€ PIKPN KUKAIKA KAipaka. Ao Tig
WPEC TWV eKAeiPewy, SlamoTtwOnke 6Tl
Ol HETPOELG TWV EKAEIPEWV €XOUV YiVel
NV emoxn tou Apxiuridn otn ZikeAia
(Zupakoloec), mBavwe amo Tov idlo
and Toug PadnTég Tou petd Tov Bdva-
16 TOoU. AUTH N avakAaAuyn TTou KAava-
UE, av eival owoTn, givat keparaiwdoug
onpaciag, S16T1 61 HOVo avakaAuPape
NV «umoypa@n» Tou ApXIuridn Kai twv
MaBNTwv Tou, aAA amodeIKVUOUE Tie-
pitpava 6Tl 0 PéyIoToC TWV Yabnuati-
KWV ATAV KAl JEYIOTOG A0TPOVOUOG.
‘Hrol ot petpricelg pag og ouvduacuo
ME TOUC UTTOAOYIOHOUC TOU K. XEVPIK-
ooV (a0TPOVOHOU €16IKOV OTIC apxaAies
ekAelPelc) avadeikviouv 6T o ApxIun-
NG MPAyHATOTTOLEl TTAPATN PN OELG TOU
‘HAlou Kat TG ZeAvng, CUPTEPIAAU-
Bavouévwy Twv eKA&iPeWV TOUC Kal
XPNOLUOTIOIEl AOTPOVOULKA Opyava i
poAdyia. MapdAAnha amodeikvioupe
OTL éX€l OXOAN PE HOONTEC, TTOU OuVE-
¥iCouv TIC AOTPOVOUIKEG TTO-
PATNPNOEIC Yo OEKAETIEG _-*
META ToV BAVATO TOU. Ol UE- s
TPACEIC AUTEC YivovTal yWw- =27
OTEC Kal o€ AAN\a pépn NG "
EMAdag, 6mou actpovopol,

TR e

2) Tn Béon mou yivovTal ol eKAEi-
PELIG TTAVW OTOV 0UPAVO (KAl CUVETTWG
TO onueio Tou gival opatég mAvw otn
) mpoodiopifovtag oe cuvOUAOHO
ME TNV TEPiodOo eMavVEUPAVIONG TNG
TeNvng He TV idla don (Néa Zehn-
vn, TPWTO T€TapPTo, MaveéANVoC K.ATT),
v idla akpifwg B¢on Tou oupavoy, he
™ xpnon:

a) Neptdédou 19 etwv Tou Métwvoc,
IOV (aivetal o€ EMKOEION KAipaKa.

) Tnv akoun akpiféotepn mepiodo
Tou KaAimmou S1dpKelag 76 1wy mou
@aivetal o€ PIKPr KUKAIKE KA{HaKa.

To nuepoAdylo Tou MéTwvog Tou
Bpioketal oTov Mnxaviouo eivat Awpt-
K0, KoptvBiako kat e181kotepa Helpw-
TIkS. To nUEPOAOYIO gival TAnpéoTaTo
KAl Ol UAVEG UTTAPXOUV aUTOUOLOL OE
Suo néAelg, Tnv AmoAwvia (mou givat
oAU Bopeldtepa amod ta Tipava) Kal To
BouBpwTd (mou gival amévavti amo tnv
Képkupa). To nuepoldylo TauTiletal ev
HEPEL YE TO avTioTolyo TNG KEpKupag,

SekaeTieg apyoTepq, Xpnol- ;~

MOTTOIOUV TIG UETPAOEIC TNG -
SXOMAC APXIUASN, yia va Ka- - &
TAOKEUAOOULV £va TIONUTIAO- 577,
KO HNXAvNnua, é0Tw Kal Qv sk
avTiypdag@ouv Bacikd A Kat ,....
6\a Ta THAPATA TOU TTAQVN- A
Tapiov Tou Apxiunon.

mou ATav Omw¢ n AmoA\wvia
Kal To BouBpwto KopivOiakég
TMOAELC, OTIWCG KAl Ol TIEPIOCOTE-
PEG 0TNV MEOOYELO, ALWVEC VW-
pitepa.

3) Z& ANAN pikpr} KUKAIKA KA-
HaKa, gaivovtal Ta €Tn TwV XTe-
eavITwv Aywvwv: Twv Oluurmia-
Kwv, MuBiwv, Nepéwy, [0Bpiwv
kat Nawv.

O apxaiog umoloyloTig,
OTIWG KABE EMOTNUOVIKO Opya-
Vo, éxel Kal yxelpidlo xpriong.
2 & XAAKIVEG TTAGKEG avaypApo-
vtal 00nyieg xpriong He TeXVIKOUG Kalt
QOTPOVOMIKOUG OPOUG.

O Apx1uriéng kat o Mnxaviouog

MEYAC HOBNUATIKOG KAl nXavi-
o KOG ApXIUAONG Kal 0 onuavTl-

KOTATOG a0TPOVOUOG Immapxog,
eivatmbavotata ol TaTéPeC TOU TTOAU-
TTAOKOU UNXAVALOTOG TTOU ovoudalou-
pe Mnxaviopo twv AvtikuBnpwvy, mou
ACPAAWG EAKEL TNV KATAYWYI ATTO TOV
Oahr, Tov Owvomidn, Tov ApioTapyo Kal
AANOUC YiyaVTEG TNG EMOTAKING TOU ap-
xaiou kdopou.

210 apxaia cuyypduata unmdpyxouv
TTEPIYPAPEG TOU POAOYIOU TOU APXIUN-
&1, TToU €X€l GNUAVTIKEG OPOLOTNTEG UE
ToVv MnXaviopo. ZEpoupe emiong ano
Ta apxaia BiAia, 6t o ApxIundng gixe
@TIAEEL SUO ACTPOVOUIKA UNXavAata,
mmov ovopdlotav ogaipeg, Ta omoia £51-
vav TI¢ B€0€IC Kal TIC KIVIOEIG TWV OU-
paviwv cwudtwyv otov oupavo, O Mdp-
KENOG TTOU KATEKTNOE TIG ZUPAKOUOEG
TIG omoieg umepacmldtav o ApXIMA-
OnG oxedOV HOVOG TOU PE TIG EPEVPE-
OEIG TOU, UE TIG OTIOIEG ixe KAWEL TOV
Pwpaiko otdho e kdtomtpa, Tou €ixe
KATAOTPEPEL ANAA TTAOIA UE APTIAYEC,
Tou €plxve olbepévia BENN Ue emava-
ANTTIKEG BANNIOTPEG, TIPE TA PUNXAV-
pata tou ApXIpuRdn UETA TOV pOVO Tou
TeAeuTaiov amd tou Pwuaioug kat kpd-
TNOE TNV KAAUTEPN AUTOMATN oupavia
o@aipa yla Tov €auTo Tou, evw €dwaoe
v dAAn otov Nad tn¢ EoTiag (i Ape-
™m¢) oto KamtwAio Tng Pwungc.
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AwaBaloupe 6TL 0 Apxiundng eixe
oTidéel Suo T€TOla, O IMmapxog ixe KA-
TTOLO UNXAVNHQ, OTIWG Kal o MNooetdwvi-
0¢ 0Tn XxoAr Tou (MavemoTtiuio) otn
P&660. Xtnv laANia otnv méAn Zefpdc
ol apxatoAoyol Bprikav éva KupTto Si-
oko (disge de Chevroches) pe eN\NVIKEG
ETYPAPEG TWV UNVWV (ALYUTTTIOKWVY Kal
Pwuaikwv mou xpnaotpomotovaav ot EA-
ANveC) Kat Twv ACTEPIOUWY Tou Zwdia-
KOU KUKAOU, MBavwe HEPOG EVOG NUEPO-
AOYIaKOU HNXavIoHoU 1} MIAG opaipag.
Emiong otn MaAhia, BpéBnkav pepika
OKOUN TUAMATA TTOPOUOLWY PNXavhua-
Twv. XNV apxaia EANAnvikr NoAn Kpdtog
¢ OABlag otn Zapdnvia, Bpédnke Tun-
pa evog kahooxedlaopévou ypavallol
Tou I Alwva 1.X., Tou ovépaca ypava-
(L Tou ApX1udn, Kal To oToio UTTOoTN-
pixBnke apyotepa OTIL avnkel oto MAa-
vntdplo Tou Apxiprdn, To omoio o
Mdpkehog eixe mdpel Otav €xaoe
otnv ONBia, otn Sl1dpkela EKoTPa-
teiag. O Bpdvog Tou Xoopdn tav
€mMiong éva autéUaTo CUCTNHA UE
oupavia cwpata. O Mnxaviopog
£XEL OMOIOTNTEC e POAOYIA OTTWG
autoé tn¢ Mpdyag kat Tng Bevetiag.

O unyavioudg ovouddetai
Katd tnv apxalotnta
Mvakidio (5nAadrj TABLET!)

TTAPXOULV TIEPLYPAPEG N ava-
Y(popéc mAavntapiwyv Kat ma-
POUOIWV PNXavVNUATWVY, KA-

mola and ta omnoia ovopdalovTal
Mivakeg i Mvakidia, mou divouv
n 60N TWV oUPAVIWY CWUATWV.
TNV publotopnuatikn loto-
pia tou MeydAou AAe€avépou (ue-
ténerta QuAddda tou MeyaAééav-
b6povu) dapaloupe: BAAQN THN
XEIPA ENAON AYTOY E=HTATE
MINAKIAION, OMEP AOFOx EP-
MHNEYZAI OY AYNATAI, XPYZIQ
KAIEAEQANTINQ AIAKEIMENON,
EXON AXTEPAX EMTA, QPOxKO-
MION, HAION KAl XEAHNHN. O
HAIOX KPYXTAAAINOZ, H XEAH-
NH AAAMANTINH, O AEFTOME-
NOX ZEYX AEPINOZ, O KPONOX

OOITHZ, H AOPOAITH ZAMN®EIPINOZ,
O EPMHZ ZMAPATAINOZ, O QPOZKO-
MOX (to poAdt papudpivo) AYTAINOZ.

Evw o MpdkAog Tou omoiou To ap-
xaio mavemotruio givat Oappévo oto
neCoSpopto ¢ odou Alovuaoiou Ape-
omayitou ypd@el: TOYTON HYPHME-
NQN AYNATON EXTAI ZOI KAI MINA-
KA MOIHZAI AEIKNYNAI AYNAMENON
AAIAAEINTQZ THN TOY HAIOY KINH-
2IN. EXTQ MINA= XAAKOYZX EYMETE-
©OHZ, El AE MH, =YAINOZ, EXQN TON
ZOAIAKON KATAFETPAMMENON KY-
KAON EIX TAY OIKEIAZ MOIPAZ TE-
TMHMENON KAI TAZ MOIPAY EIZ TA
E=HKOXTA, KAITAYTA EIZ TA AEYTEPA
KAIEQOZON AYNATON, TON MOIPQN
MEIZOZI TPAMMAIZ AIOPIZOMENQN
KAI TQN EZHKOZTQN MPOTQON KAl
AEYTEPQN KAI ... AABQN THN TOY

Zxédio pe emypapn TG eAikogtdoug kAipakag omouv 8-
akpiveral karaypapn Svo ekAsipewv, piag tov nAiov
Kai pag tne ZeArjvneg mov fyivav ané tov Apxipndn. Ano
mivaka tn¢ {wypdpovu k. Evag Zapavtéa O Mnxaviouog
Twv AvtikuBrjpwv.

ATOTEIOY KAI MNEPITEIOY AEAEITME-
NHN MOIPAN, MEPI ON O HAIOZ KI-
NEITAIL KAl AABON THN NYN OYXAN
EMOXHN TOY HAIOY EK TQN [AXTPO-
NOMIKQN] EOHMEPIAQN AIEAE KAI
TON EKKENTPON EIZ MOIPAY <=> KAl
<T> KAIEIZ AEMTATAZ MOIPAX ... EY-
PIZKEIX ... TOY AMNOTEIOY MOIPAZ,
MOY EXTIN O HAIOX KATA THN EMNO-
XHN.

O Mnxavioudg twv AvtikuBripwv
emroun ¢ EAMnviknic pidooopiag

@INocO®ia, N EMOTAMN KAl N TE-
H Xxvohoyia, £xouv aAN&&el Tn (wny

Tou avBpwmou pilikétaTta oTn
Sldpkela Twv TeAeuTaiwv £€L XINAOWV
£TWV Kal 18iw¢ Twv TEAEUTAIO EKATO
ETWV. Ocwpouue SeSOUEVEG ONEC TIC
VEEG EQAPUOYEG TNG TEXVOAOYIAG
Kal KdOe pépa gpgavifovtal mapa
TIOAAEG VEEG, KATIOIEG ATIO AUTEG
AvVaTAVTEXEG KAl OUXVA TIOAU TTE-
TUXNUéveC. ONa eapTwvTal Aé-
oV amod EMOTNHOVIKEG EQAPHOYEG,
OTWE yIa TTAPASELYUA TO TTAYKOGUIO
OIKTUO WIE TIC EQAPOYEC TOU.

Mw¢ Snuioupyndnke, SPWE TO
6pyavo autd; Nwg £ptace n av-
OpwmoTNTa OTO ONEio va Kata-
okevadel Tétola TTOAUTIAOKA MN-
XAV HaTa, TTou va Pmopouv va
«okéntovtal; H Oiocoia ka €l
Sikotepa n Ouaik Oidocopia, ot
EmoTtrpEG yeVIKOTEPO KAl N TIPONY-
pévn Texvoloyia mou Bacifetal oTig
EMOTAUES, avantuxOnkav avamo-
Spaota kal TapAAANAa LE TIC KAAES
TEXVEC, TNV lATPLKNA Kal AAEC OPEIG
Tou MoAtiopol atnv EANGSa.

O avBpwmnog Babulaia avti-
AapBdvetal 611 KABe TI IOV CUU-
Baivel otn @UON, €xel kKamolo ai-
TI0, 0 AvOpwTo¢ KaTahaPaivel OTL
UTTAPXOUV VOUOL TNG YUONG TIOU
MTTOPOUV Va TIEPLYPAPOUV UE Ha-
OnuaTikd Kal e TOUG OTToioUG ava-
TTAPAYOUE TA QUOIKA PAIVOUEVQ,
€(TE 0TO EPYAOTAPLO WIE TIEIPAMATI-
KEG pEBBOOUG, €ite pe paBnuATIKA
ME XapTi Kat oAUBL A KE uTToAOYI-
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oTéC. ETol BAvoupEe 0TNV KATAOKEUR
Tou Tvakidiou, Tou MPWTOU MAAvVNTA-
piou kat urroAoylotr. H ummapén tou
MnyxaviopoU amodeikviel 6Tt givat pu-
Bo¢ n avtiAnyn ott ot ENAnveg Sev ev-
SlapépovTav yla TNV TEXVOAOYIa KAl TIG
EPAPMOYEG.

AmoTeNEl TNV EMTOUN TNG PINOCO-
@iag, S16TLyIa va QTIAEELG éva UNXavIKo
oupmay, 6rwe o Mnxaviopog, xpetale-
TAL VA €XELG APOMOIWOEL TNV EAANVIKA
D®oooyia, TNV pAocopia Twv lwvwv
PINOCOPWVY, KaL VA TNV EXEIC KAVEL TTPA-
&n. H uroypaen tou Mubayopa undp-
XELOTOV Mnxaviouo, agou oe éva and
Ta ypavddia tou gival xapaypévo To Tie-
vtaywvo Twv MNMubayopeiwv.

O Mnxaviopog gival To anavya-
oua tn¢ SidaokaAiag kal avtiAnyng
Twv NuBayopeiwy, n omoia odnynoe
otnv akpPr Slatumwon Twv yVwoe-
WV g yla To Z0umay, e TNV poabnua-
TIKOTIOINON TNG Katavonong tou Ko-
opov, TNG uong. Mabnuartikomoinon
otnv omoia odnyolueote avandédpa-
0TQ, HEOW TWV MEPAPATWY, TNG TTAPA-
TAPENONG KABWC Kat TG avtiAnyng ott
n ®Ouon ivat appovikr, OTL UTTAPXEL N
Mouaoikn Twv Zealpwy, omwg dlarmt-

Wiithhi 1y

A
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Quwrtoypagia Tou Agydusvou Epnfov TwWV
AvtikuOrpwy, Mepoéag; Mapic; amé To vavd-
yio twv AvtikuBripwv, EBviké Apxatoloyiko
Movotio.

oTwONKe pe katdAnha oxedlacuéva
Kal Tpaypatonolnpuéva melpdpata,
IOV €yIvav L€ HOUCIKA dpyava Kal e
peTprioslg Tou odriynoav, péoa amod
avaluon Kal TEMKN ETTAYWYIKH OKEYN,
otnv S1aTUTTWON TWV VOUWV TNG YUOI-
KAG.

O oUyxpPOVOG KOOMOG Kal N ONUE-
piv Texvoloyia, faciovtal akpiwg

e e
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O1 Seikteg Kat ot KUKAIKEG KAIUAKES amé Tov punxaviouo tou | Ogopavidn. Amé tnv oulAoyn Tou
gyyovou Tou vavdpyou lwdvvn Osopavién, Twpa oto EOviké Apyaioloyiké Mouvoeio

OTLG (B1EC OPXEG TNG PUOIKAG, OTNV al-
TIOKpaATia KAl TNV IKAVOTNTA TOU av-
Bpwmou va katavoei Tnv uon, va €p-
pNVveLEL Katl va TTPORAETIEL TA QUOIKA
(PALVOUEVQ, VO TA AVATIOPAYEL Kal va
TO XPNOIUOTIOLEL Y1 TIG EMOTHMES KAl
TNV TeXvoloyia.

To EAMnviké Gavpa

otiun otnv EAAada; MNwg dpxloe

QUTO TTOU TTOAU OWOTA €XEL OVOLIA-
00¢&i EAAnVIKO Oalpa; H yewypa@ikn
Béon tn¢ EANGSac emétpeye va ava-
TITUXO0UV KOIVWVIEG TNV EMTOYXH TTIOU N
Moy Eupwrin gival maywpévn, To mo-
Auox16£¢ Tou €8APoug e TTOANEG KOlL-
Aadecg Kal Kupiwg ao@ain vnoid, xw-
pic aypla Onpia, emétpeYe i O CWOTA
o6nynoe otnv avamntuén MoAAWV Kol-
VWVIWV, TIOU UMOPEL va Tav Kal TEAEI-
WG S1APOPETIKEG, YE XAPAKTNPIOTI-
KO apadelypa Ti¢ Slapopég avapeoa
otnVv ABrva kal tn Xmaptn. Xtnv EA-
Aada avantuxOnke n i1deomoikIAGTNTA,
TMOANEG S1APOPEC IGEEC, ATTO TIC OTTOIEC
enmélnoav MOANEC, ol KaAUTEPEC. To mo-
Auox16é¢ tou e6doug, odriynoe acepa-
Aw¢ Kat otn BlomoikiAétnTta otnv EA-
Aada. Eni mapadeiypatt n Kimpog A n
Kpritn €xouv mo moAAd putd and éoa
éxel n Bpetavia. Ta moAAdG vnoid ntav
AoPAAEIC TIEPIOXEC XWPIC HeYAAa On-
pia, Ta omoia dev pmopovcav va -
{rioouy, 81611 XpetalovTav peyalltepo
XWpPo yla TNV emBiwor] Toug. Xapaktn-
PLOTIKO gival &Ti 0Ta vnold Ppiokoupe
TIUYHAIOUG ENEPAVTEC, VAVOUC ITITTO-
TIOTAROUG, TTOU PEPLKA TEToLa {Wa OXe-
S06v emélnoav PéXpL ONUEPT, OTIWG TO
AAOYAKL TNG ZKUPOU, £0TW KAl AV TEAI-
K Suotuxwg To Slacwoape Povo pe Si-
aoTauPWOon HE AANO HIKPOOWHO aho-
YAK1, a@oU evilagepOnKape ylia auto
oTav €UEIve HOVO Eva.

H moikiAia Tou eddgouc odnyei o€
TTapAywyn TMOIKIAIAG IOEWV Kal AVTIAR-
PEWV, TTOIKIAIAG VOOTPOTIWV KAl IOEWV.
H EAAGSa rtav avékabev pia mapayw-
YOG véwv 16ewv Kkat 16€00nkn (think
tank). H ENN\GSa pmopei va kavel moAy

rlaﬁ OUWG Kal WG APXIOE N ETIL-
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KOAA TTOMTIOUO €ime TPIv KATTOLd XPO-
via 0 mpdedpog Mitepdv Kal auTo 1oXU-
€1 070 OInvekéC. H avtarlayn 10wV
yivetal otnv Ayopd, TTou anoTeAEi To
KEVTPO, TNV Kapdid Tn¢ MoéAnc-Kpatog
Kal O1TovU OTIWG UTTOVOEI Kal To dvoud
g, €ival o xwpog 6mou avtaAN\acoo-
vTal IG€€C, €ival 0 XWPOoE TToU Ol LOVO
emtpémnetal, aAG emPBANNeTaL N AUPL-
oBATnon.

X e peyala kpdtn, Tnv Alyunto Kat
v Mepoia, eivat advvato va emtpé-
PEIG va uTtdpxouv ayopég omou Ba
HiAGve 6Mol, 6mou dMot Ba €xouv bi-
Kaiwpa va ekppdlovtal. Aot OTIG TTO-
AumtnBeic xwpeg av emTpa-
el va ekgppdalovtal 6hot
TeAKd Sev Oa Aappdvovtal
anmo@dacelg. H moAutéAela
NG apeong Anpokpatiag €i-
VAl TTOAUTENELD TWV PLIKPWV
Kpatwv MOAEwV, av Kat oxl
o€ ONEC KAl OX1 V1A ONEC TIG
ETTOXEG.

Ot moMoi, ouyvda emiong
Aappdavouv AavBacuéveg
amo@Aocelg Kal moAloi on-
pavTtikéTaTol IAocool (ot
>wkKpAatng Kal Apiotapxog
anmoTeAOVV TPAVTAXTA TTa-
padeiyuata Tpaylkwy amo-
@aocswv), aAAd To onuavti-
K6 gival 611 eykabBidpuetal
pa mapadoon yia Sidhoyo,

Ta tpia pueyaAutepa Tpurjpara tov Mnyaviopou twv AvtikuBripwv, EBviké Apyxatoloyiké Movoeio

au@IoPnTNOoN, mou TeAIKA odnyei otnV
avantuén tn¢ SIOAEKTIKAG, TNG AITIO-
Kpatiag kat ot avBpwrot avtidapBdvo-
vTal 6Tl UTTAPXOUV VOUOL TNG PUOCIKAG
mou Kufepvouv tn Ouon. Mg autoug
UTTOPOUE VA EPUNVEVCOUUE TA PU-
OIKA @avoueva, va TPpoAEPOUE KA-
ol ano auTd (T.x. TI¢ ekAeipelc HAiou
Kal XeAiVNG, Tov Kalpd K.ATL) Kal €101
yeviétat n Emotiun péow g Quaoikng
DO\oco@iag kal TNG TOINTIKAG YAWOOAG
TWV Mabnuatikwv.

Euxapiotieg

H pelétn tou Mnxaviopou twv
TR o 3]

AvtikuBripwv gmiyxopn-
ynoénke yevvaia amné 1o
16pupa lwdvvou O. Kw-
otomoulovu. Ekppalou-
pE Oepuéc euxaploTieg
oto: 16pupa lwdavvn O.
Kwotomoulou, Ymoup-
yeio MoAttiopov, EBvikd
Apxatoloyiké Mouoeio,
Tov S1evBuvth Tou K. I.
Kakafd, o Leverhulme
Trust, To Mavemotnuio
ABnvwy, K. |. Zelpada-
Kn, K. Mike Edmunds,
K. T. Freeth, k. I. Mmt-
T0dKn, K. E. Mdykov,
K. M. Zagelpomouiovu,
X-tek Systems, k. Roger
Hadland, HP, k. Tom Malzbender, k.
G. Henriksson, k. M. PoupehwTn, K.
Mépo Toeghika, K. Xdpn Kpitlg, K. Alo-
voon Kptdpn, k. Mapw MamnaBavaciov,
K. ODAwpa Bagéa, k. AiCa MavdaAiov
(Aukomavtn X1adidtn), k. Mavaywtn
Mamaomupov, K. Eun Zapavtéa, k. [Mo-
Titoa Npnyopdkou Kat KK. KwoTta Kat
MNwpyo MamovAla.

To copyright Twv eikOvwv avrkel
oto MNavemotruio ABnvwv.

To copyright Tou kelpévou avrikel
oto =. A. Mouog, 2014

YmoonuelwoeIg:

1 MoAloUxog MOANWV apxaiwv TOAe-
[ | wv, 6nw¢ Tng KopivBou kat twv nepio-

OOTEPWV TTOAEWV TNG MeydAng ENNG-
Sag, Sevtepog otnv Ta&n otnv ABrva,
0T1oUG OpPIKOUG YUVOUG avapEépeTal:
ITooeddov yaurjoxe, kvavoyaita, inrte.
2 To tpomikd £10¢ €ival n Siapkela
mou xpetaletatl va emavéNdel o ‘HAlog
07O 610 €apIVO ONUEio Y TNG EKAETTL-
KNG, 0 XpOVog TTou SiépxeTal Hetagy
500 €apIVWV IoNUEPIWV Kat EXEL S1Ap-
Kela 365,24219878 nuéEPEG.

H kAipaka Twv ekAgipewv Tov punyavicuou tov Avtikubrpwv. Kata-
okevn Tou K. Aiovuon Kpiapn.
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EENO®QON MOYZAE, Kafnyntg @uoikig tov Atactipatog, Atevboviig tov [aveniotpuokod Actepocskoneion
tov [Mavemotpiov ABnvav, Atevbuving tov Epyactmpiov Aotpopuoikig, tov Tuiuatog duciknig, tov EOvucod
kot Kamodiotprokov Iavemotnuiov AOnvav. EALAG

Email: xmoussas@phys.uoa.gr

Ewayoym

Xe avtd 10 GpBpo emyelpeiton pio Topovsioon e GLUPoOANG Tov MeyouréEavopov oty avdmtuén Tov

TOYKOC U0V TOMTIGHOV Kol E0IKOTEPA 1] GLUPOAT TOL GTNV €EEMEN TOV EMGTNUAOV.

H EA\Gda ko o EAAnvikdg yopog katéyel onpavtikn 0éon oty moykoco koviotpa omd TV ToAatoAldikn
emoyN], OMWG £S5V TPOSPATEG PEAETEG OV JELYVOLV OTL 0TO Atyaio £yovpe Guyvh PO TAOT®OV HECWOV
kot vavoirhoio omd to 130000 pe 100000 7m.X., 6nwg amodeikviovy HEAETEG OV OVAKIALYOV GYETIKA
TPOGPATU HOVILEG EYKOTACTACELS avOpOTOV TOAD vopitepa amd OTL OVOUEVOTOV o0 TNV OVTIANYT OV

EYOVLE Y10, AVATTVEN TOMTIGHOD amd TPOYOVOLC TOL avOpdIOoL .

To moAvoydéc Tov €0GPOVE, TO TOAAN OYETIKA WIKPO VNold, TOPEYOLV KOATAPLYLO OO TO UEYAAQ
OIAOVPOELDN KOl TIC OPKOVOEG TOL KLPLOPYOLV KATG HeYOAEG TeplOdoLg oty MrePwTIK) EAAGda Kot
dUGKOAEDOVY TNV avATTLEN Kot eEAMAMOT TV TPOYOVEOV TOL 0vOpOTOL. AVTIOETME Ta VNGLA ATOTEAODY
WOVIKG KATaQVYLO €TEWN Ol EMKIVOLVOL BNpevTég, To. PEYAAN OIAOVPOELON KoL Ol OPKOVOEG, OEV EYOLV
apketd (OTIKO Ydpo Yo va em{oovV Kot vo, avoartoxfovv kol va ameilobv Toug avBpdmovg, ot omoiot

I3 s / r s " ; 2
AéovV 10 Aryaio kot {ovv 6TIg Vioovg amd v 15" yietia .X., Tpwv TV veolbikn emoyn.

! Thomas F. Strasser, Eleni Panagopoulou, Curtis N. Runnels, Priscilla M. Murray, Nicholas Thompson, Panayiotis
Karkanas, Floyd W. McCoy and Karl W. Wegmann, STONE AGE SEAFARING IN THE MEDITERRANEAN: Evidence
from the Plakias Region for Lower Palaeolithic and Mesolithic Habitation of Crete, THesperia: The Journal of the
American School of Classical Studies at Athens, 79, 145-190, 2010).

Thomas F. Strasser, Curtis Runnels, Karl Wegmann, Eleni Panagopoulou, Floyd Mccoy, Chad Digregorio, Panagiotis
Karkanas, Nick Thompson, Dating Palaeolithic sites in southwestern Crete, Greece, ,Journal of Quaternary Science, 26,
553-560, 2011

The Early and Middle Pleistocene Archaeological Record of Greece: Current ...

Vangelis Tourloukis, Leiden University Press, 2011. TIpénet va npocBécm ot apeioPerteitor and opiopévovg Ot M
Kpnm frav vnot mpwv va avoiovv ot [ToAeg tov HpakAiéovg (to I'pPartép).

% N. Laskaris, A. Sampson, F. Mavridis, |. Liritzis, Late Pleistocene/Early Holocene seafaring in the Aegean: new
obsidian hydration dates with the SIMS-SS method, Journal of Archaeological Science, 38, 2475-2479, 2011
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O moMTiopog yevvigtal oty mpoondbsio Tov AvBpdnov va emloel o€ éva dUOKOAO, GLYVE EMKIVOLVO
mepPdAlov, pe mayoug 1 dypla Onpia N otig epripovg. H EALGS0, TO0 mOoALGY10€G TOV €DAPOLS, Vo VNoLd, Ta.
Bouvd, ot IKPEG ATOUOVOUEVEG KOTAADEG, TOL SLAUOPPOVEL TEMKA Kol Tovg EAAnveg, odnyel Babutaio otnv
aVATTLEN KPOV KOWOVIDY OOV G€ KATOEG amd TIG OToleg paiveTal OTL LILAPYEL Eva €100¢ KotvofovAiov,
Om®S oivetol omd To kowoPfodilo g Anuvov N v «avA» g Kvwosol, omov @aivetar 61t molhoi
KaBovtol yuo peydio ypovikd SacTNHo Yo Vo cu{NTHooVV Kol VO EKQPAGOLV Tr YVOUN TOLG 1 Kol Vo
YNeicovy £0Tm Kol av TEAKE TV and@acn Aapupdvel kamolog apyovioc. Xe autég Tig cuvOnKeg ol dvBpmmot
pabaivouv va ekppalovial, va amoacilovy amd Kowvov, va £xouv VEEC 106€¢, va teibovv, va daAéyovtal. H
Ayopd Kot 1 SIOAEKTIKN, 1) KUALEVTIKT KOl 1] EMGTAUN YEVVIOOVTOL TPOG OPELOG TG ovOpwmdtnTag. Ducikd
ta ta&io tov EAMvav ot dudpkela tov omoimv yvopilovy dALOLG TOMTIGUOVE TOVG OVOiyouy TO, HATLOL
KOl TO MVOAD, OTIMG UG AEEL KL O OPYOIOTEPOG TOV GLYYPAPE®Y, Ounpog [molldv & dvlpdmwy (Sev dotea

Kai véov &vw, 0 Odvooiag].

Aoctpovopia pntépa Tov Iolrtiopod

H attwoxpatio, n ovtidnyn o6t vrdpyovv vopor tng Pvong mov KvPepvodv OAO. TO QPOVOUEVO OV
ovppaivouv oto I'm ko tov Koopo, ta pabnuatikd, n ®vcwn dhocopia kot yevikotepa 11 Priocoeio mov
drAhaEe tov Koopo pog kot odnynoe otov IoAtiopd, yevvinonkav pe v Acotpovopio. AvBpwmog, dAlmote
CUUPOVA LLE KATOL0 ETVHOAOYI eival avTO TO OV TTOV aTeEVILOVTOG TOV £VOGTPO oVpovO, Bavpalovtdg Tov amd

omh6 éupro ov yiveton GvOpwmoc’.

AcQaAdg yMeTiEC TPV OO TNV avamrTLEN TNG Ayopds , OTOL ol GvBpwmol emkov@voLy, cu(NToLY Kol
EMUYELPNUATOAOYOVV, TTOAD TPV TNV OVATTLEN TNG SIOAEKTIKNG, 01 TPOHYOVOL TOL 0VOPAOTOL (OTTMG KOl 0V TOVG

ovoudlovpe) atevilouv tov ovpavo, Kabe EAGTEPT VOKTA, KOL LE TOV KOLPO, HEPO LLE TNV UEPA. KoL VOKTOL

He TV VOKTO, SOTIGTOVOLY TNV KUKAIKY Kiviion TV omAavedv aotépmv, avayvopilovv Toug TAaviTeS mov
&youv onuavtikdtepo poio otov Koopukd yopd, peretovv v kiviion g ZeAqvng Kot v mepiepyn
HETAPOAN TOL POTEWVOL TUANATOG TG Tov Kabopilel mOTe Umopel Kaveig va, KUVIYNGEL KOl VO, YOPEYEL, TOV

'Hlo mov etvan kvpilapyog ¢ (ong Hog o outd TOV TACVATN HE TIC EVOAAAYEG TOV ETOYMV KOl TO

3 Acpolag yvopilo v etvporoyia mov BéAer N AEEN dvBpwmog va Tpoépyetat amd TNV AEEN GvOpag kot onpoaivetl 0Tt
glvat avtd 10 ov mov potdletl e Avdpa, oA dev TV d€xopan ot elvan eEoTIKN, Kot dev vopilm 4Tt VILapyEL Kupia
mov Ba dexdTav 0Tl poldlet pe avdpa, oAAG Tdg Ba puropovce vo VITAPYEL o AEEN TOV AVOPEPETOL GTOV (VOPOL KOt VL
onpaivel 6Tt potdlet pe avdpa, apa dev givar avdpoag, 10Tt av givat dgv pmopovpe va Tovpe 0Tt potdlet o avopa.
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NUEPOVIKTIO.

BaOuwaio ond tov koopkd yopd twv ovpaviov COUATOV avTIAAUBAVOVTOL TNV 0pUOVIO TWV GPOIPOY TOV
[TvBayodpa, oL TNV LOVGIKY| TOVG OEV OKOVLE, OAAN OVTIAGUBAVOLOGTE e TO, LaBMUATIKA, apoD TEAMKE (Kot
oA 60Td) OAa elvar pabnpatikd katd tovg [TvBayopiovg, pe To omoia ATOKAEIGTIKG TEPTYPAPETAL 1) VG|
kot o Koopog, onilodn oamokAelotikd pEcm TV vOuwv TS Quotkng. Duowkd téte mpoomabovoav va
KOTOVO)GOVV KOl VO OVOTTOPAYOVV TOL PUGIKE QOLVOLEVA LE TOVE TOTE YVOGTOVE VOLOVE TNG PLGIKNG, OTMG
Tovg avtiapPavovtay tote. o Tapdderypo ot vOUOL TG QVOIKNC Yo TNV TPOPAEYN TV EKAEIYEDY NTAV OL

YVOGTEG TEPLOSTIKOTNTEC TOV EKAEIYE®V, 0L ZAPOL, TIC OTTOIES YPTCILOTOIOVUE KOl CTIUEPQL.

H aotpovopio givarl kaBopiotikni yia tnv dnuovpyic ToOv TOMTIGUOV, TNV YEVVNON TOL kal TV €£EMEN Tov.
O avBpwonog mpoodevel Kabmg odnyeitar oty avamTuén actpovokay poviédwv. Apyilel kopiog pe v
onuovpyior akpiodv nueporoyiowv mov gival amapaitnta Yo TV AElTovpyio TG KOWVIog, oKOUN Kot oV
avtn dgv gival opyavopévn. O cmatdg ¥pdvoc KaBopIGHoD NG OToPAS Kot GAA®Y aypOTIKMOV EPYACLOV Eival
KEPAAAIDAOVE CNUAGIOG Y10, TIC KOWVAOVIEG TV ovOpOT®V Kal 1 ¥pNon akpipdv nueporoyinv amultel cooTég
mopaTnPNoElg TV Kivioemv tov HAlov kot g ZeAnvne. H Zehqvn pe v moAdmAokn Tpoyld tng Kot
oLVOdIKT TEPi0d0, ONAadT Tepiodo oyetikd ue ) I'm ko tov 'HAlo, n omoia givon epimov 29,5 nuépeg odnyei
OVOYKOGTIKO 6€ TOADTAOKO LN uatikd Kot avaykdlel tov avOpwomo va ta avortdéetl. Aev givar vepfoAn vao
movpE OTL OAOG 0 avOp®OTIVOG TOAMTICUOG dnUlovpynOnKe emeldn 1N S1apKeL TOL £TOVE deV €ival AKEPULO
TOALOTAGG10 TNG SLAPKELNG TOL GEAVIOKOD GUVOSIKOD pnva. Av dniadn toyotve to £10¢ va, givat 350 nuépeg
Kot o puvag 35 nuépeg 1 70 1 10 nuépeg dev Ba yperdloviav moAdmioka padnuotcd. H ¢don eivar cuyvda
amAn, OAAG TOAD ovyvotepa molvmiokn. H Xelnqvn €xer moAdmlokn kivnon o10tt 11 0éom Tov emimédov
Kivnong g yopo and v I'n alhalel teplodikd katd +- 5° tepimov pe amotéleopa ot ekieiyelg tov Hiiov
KoL TNG ZEANVNG Kol 0L PACELG ETAVEUPAVIOTG TNG ZEANVIG GTOV 0VPAVO VO, £X0VV JIAPOPEG TEPIOOTKOTITEG

KOl ®G €K TOVTOL VO, OTOLTOVVTOL TOADTAOKO, LoONUOTIKE Yo TNV TpOPAEYT| TOVG,.

Apketd mOAOTAOKEG ival Kot 0l KIVIOELS T®V TAOVNTAOV, €WK Onwg T PAEmovpne and v I'm n omoia
Kwveltor yopw amd tov 'HMo pe dAAn taydtnta omd ovthiv mov Kivodviot ot GAAOL TAAVITEG, TOGO HAAAOV
OV O KoOEVaG TOVC €xel OLPOPETIKY] YOVIOKN Kot ypoppkny toyvtnta. Ot opyoaiol acTpovopol
AVOKAADTTOVV TIC TOADTAOKEC TTEPLOOIKOTNTEG KAOMDC UETPNOELS TV DEGEDV TOV TAAVIITOV GVGCMPELOVTOL
070 TOPATNPNOEIS TOL YIVOVTOL GTN O1APKELD, OIDV®V. AOTL Y10 VO AVOKOADYELS TEPLOOIKOTNTEG YpeLdlecat
TOPOTNPNGELG TOAALUTAGGI0C SIAPKELOG KO Yo LEYAANG dtdpkelag Teplodikdtnteg ¢ taéng tov 18, 19, 54

Kol 76 etV ypeldlecal mopaTNPNGES DVAOV, TOV KATOLES amd oVTEC 0pyilovv amd TNV TPOIGTOPIKY| EXOYN.
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Ao avT TNV TOAVYPOVT AAANAETIOpACT) TOV avOPOTOL LE TOV ovpavo, L To dotpa, Tov Hho, tnv Zeanvn
KO TOVG TAAVITES, £YOVUE TNV AVATTUEN VEDV 0pYAV®V HETPNONG, TOV dIVOLV TNV dUVATOTNTA TOAADY Kol
TOAD KOADTEP®V HETPNOE®V, TOL UETH amd HEAETN 0odnyovv otnv avamtuén OA0 Kou axpiféotepmv
OGTPOVOIK®V LOVTEA®MY TTOV EMLYEPOVV VO, TEPLYPAYOLY TNV @Oon ue akpifela. H yévvnon g avtiinyng
OTL VILAPYOLY VOLOL TG PVONG KOl OITIOKPOTIO OPEIAETOL CUVETMG GtV HEAETN Tng kivnomg tov Hiov kot

™G ZEAVNG, OTNV UPHOVIO TOV ACTPOV KOl T®V TAOVNTOV Kot 001 YEL OTIV OVATTLEN TOV EMGTNUMV.

Amd ta podnpotikd povtéda tov EAMvVoV katd T SIipKELl TOV OdVOV LOG ETITPETETAL VA YVOPILOVUE TIC
OVTIMWYELG TOLG GYETIKA Ue TNV epunveia Tov KOopov e v euotkr glAocogio, SnAadn UE TIG EMOTHUES

Kol ToL LoOnUoTKd.

H aotpovopia édmae moALOVE KAPTOVG, A0 TNV OpYALOTNTA LEYPL CNLEPT, QLT 0ONYNOE GTOVG VOLOLG TG
dvowng pe tov Kémhep ko tov Nebtova kot ofjuepo ovveyilel pe amiotevtrn emrvyio. Aceaimg dev Oa
elyape v ovyypovn texvoroyia ympic v daotnkn emoyn. Ta tehevtaia 55 £t TG S0GTUIKNAG ETOYNG
7oL apyloe pe Tov Zmovtvik (4" OxtwpBpiov 1957)  ©poodog g avBpordTNTAS Eival OANOTMOONG 68 OAN TO
nedia. O onuepvog moMTiopog pog Paciletar oty apyoic EAXAnvikr mopddoon g ¢liocopiog kot
€101KOTEPH, TNV PLGIKN PIAOGOPIa Kot TNV Tapddoon tov Mnyoviopov Tov Avtikudnpov Tov amotelel Tnv
Emitoun tov ElAnvikod moAitionod, a@od 1 GOAANYT Kol 1) KOTOOKEVT] TOV OMOLTEL EQOPLOYT] OA®V TMOV
ouVIoTOoOV NG EAMViKIG erhocoeiag. Tlepikieiet v avtiAnyn tov Nouwv g @bong mov PAEmovpe
6ToVC 0pPLKOVS Yvov®, v artiokpatia, TV avtidnyn tov Hubayopeiov 6Tt o1 puouoi vopol ekppdloviot
pe okpifeto povo pe pobnuotikd, mepiEyxel OAn v Dooikn Dilocopio, Tov emTpENEl 6TOV AvOp®TO Vo
Katovonoel v dvor, va epunvevdcel Kot aKOUn vo TPoPAETEL OPIOUEVE PUOIKA QPOIVOLEVO, OKOWT KOl
TOADTAOKA, OIS QLT TNG KIVIONG TV OVPUVIDY COUATOV, OPYIKA Vo To. EKQPALEL Pe HOBNUOTIKG LOVTELQ

KL OTI GUVEXELDL VOL TOL AVATOPLOTE, TOTE, pe Ypavaiia’.

ALéEavopog, Bafoiov kot Aiyvrtog

O MeyaAéEavopog dmov mye oTIC eKoTpateieg Tov Kot oty EAANviK) avtokpatopio mov idpvoe, elye poll

* Papathanasiou, 1978, Cosmolocical and Cosmogonical Notions in Greece during the 2dn millenium BC, PhD Thesis,
University of Athens.

5 A&oonpeioto givar 0tL 1 kivnon g Zehvng 6tov Mnyovicpd tov AvTikuONpov avomapdyeTol apKeTd ToTd He

XPNON KOADV TPOGEYYIGEDV Kot TV TPIAV VOp®V Tov Kémhep.
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TOV G GLUPOVAOVG EMIGTAIOVESG TOV TOVC GUUPOVAELOTAY G TOAAGS. AVTOi Ol emGTANOVES GUVELAEYAY
EMOTNUOVIKEG TANPOPOPIEG OYETIKG HE KAOE Tl ZUVEALEYOV YE@YPAPIKA GTOLYELD, Y10 VO KAVOUY KOAOVG
YGpTES, TANPOPOPIES YO PULTA KOl T (DO, TUANLE AGTPOVOLIKE dEdOUEVE HETOED TV OTOIMV UTOPOVLE VO
vroBéoovpe O6TL NTOV KATAAOYOlL eKAelyewv, BECEIC TOV TAOVNTOV VO TOVG OLMVES, TANPOPOPIES Yl

nueporoyla. Oleg anTéc TIg TOADTIUES TANPOPOPIEG TIG KATAYPAPOLV KAl TI GTEAVOLV TiGm otnv EAAGSa.

Avt 1 emomuoviky dadtkacio cvveyiletal amd Tovg O010ddXovE ToL Kol UETE Tov Bdvatd Tov, Kot
oNuovpyeitol pio TOYKOGLLO ETICTNHOVIKY TOPAO0oN TPOG OPEAOG TOV EMGTNUAOV KAl TOV TOATIGHOV. H
KON mAEOV YAMOOO TOV EMGTNUDV, TOL yivetar 1 EAANViKY, cupfaiiel oty €0KOAOTEPT] aVATTLEN TV
EMOTNUOV GTOV YVOOTO TOTE KOGUO 7oV givar mAéov EAANVIKOG Kot €161 YevviETol autd Tov ovoudconke
EXAnvioticog moMtiopoc, 610Tt icmg evoyhovoe o 6pog EAAnvikdc. H Alyumtog cuvelcpépel ac@aimg te Tig
YVOGELS TNG, OAAG Ko pe €va ampocsdoknto tpomo. H ypagpelokpatio oty T€pAoTIO QUTH YDOPO TNV OTOi0 O
AAéEavopog amelevbepdvel amd Tovg oKANPOLG dvvaotec Tng tovg Ilépoeg, sivor, mapadowe, Evoag
TopAyovTag Tov 0dnynoe o mpdodo. H EAdnvo-Aryvrtiokn ypagelokpatio, mov amoitel Kotoypapn oAmv
TOV TPOIOVIMV OV SOKIVOOVTOL GTO AUAVIK Kot Kuping oty Ale&dvdpeta amaitel Tepdotio aplud atopmv
OV VO, UITOPMV VO, YPAPOLY Kol VO KAVOLV HoONUaTIKEG TPA&Els Yoo va mAnp@vovtal ot eopot. o va
eKTdEVTOVY OVTO TO, GTOUO OOLTOVVTOL TOAAOL ddokaAol kol oyoieio. H exmaidevon odnyel kdamowo
TPOIKIGUEVE, (ITOLO VO LOPPAOVOVTOAL TOAD KOAA Kot vo yivoviol emothpoveg. Ot Baceireic avtilapfdvovton
MEPIGGOTEPO TNV YPNOLUOTNTO TOV GYOAEIMV KOl T®V GYOA®Y, dNAAON TOV TOVETICTNU®V €Kelvng g
enoyne. 'evviobvtal to Movceio kot 1 BipAodnkn g AleEdvopetac, n onoia Tpo@odoteital pe aviiypapo
ka0e PipAiov mov vrdpyel o€ depyduevo mhoio. H emotiun Paciletar mAéov oty TaykdOGULO KANPOVOLLA

Tov Meyoré€avdpov kar 1 AAeEavdpela eivol To KEVTPO TNG Y10 OLDVEG.

H xinpovomda tov Apypion

20YYPOVOC ONULOVPYEITUL OTIG ZVPOKOVCEG £Va, KEVIPO EMOTNUMV OTav 0 Aloviclog amopacilel kot 10pvet
éva, KEVTPO OvATTUENG TOAEUKNG apyIKa TeXvoAoyiog Haledoviog EMGTAIOVES, HUNYOVIKOVG, TEYVIKOUG,
TEYVITEC Y10 VO QTIAYVEL KOADTEPES TOAEMUKES UNYOVES, KOTOTEATEC, TOAMOPKNTIKES UNYOVES, TAOlN K.OL.
EPUPLOYEC KOl GLYYPOVOS OVOYKOOTIKA GvOTTOCCOVTOL KOl Ol EMGTNUEG. O Apyidng avamtiooeTol EKEL.

O moatépag tov, Pediag, eivarl AGTPOVOLOS KOl AGPUAMDS Kol Lobnuotikdc Kot Tovemiotiumy. O Apyunong

6 Kovtsotvkog, Mdprog, O Méyag AAEEavOpog Kat Ye®moViKN emotiun - H emotnpovikn) ntoyn g ekotpateiog oty
Avatoln, 112 cgh. Exd.0ik. Xtopoving Avt. ISBN 960-8353-78-5, ISBN-13 978-960-8353-78-7, AOmva, 2005,

Engels Donald W., Alexander the Great and the Logistics of the Macedonian Army, University of California Press,
pp194, 1980
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TPOKILETOL OO TOV TATEPA TOL HE OAEG TI YVAOOELS KOl £TGL yiveTol 0 PEYIOTOC TV podnuatikov. O
Apyundng BéPora dev eivor  povo pabntig tov motépa tov. IInyaiver oty peydin Mntpoémoin, tnv
AAe&hvopela OOV 0CPOAMG EKTOLOEVETAL KOt YiveTol peyaiopuio. O Apylunodng ovamticoeL Kot TEXVIKESG
EPUPUOYES, OTPATIOTIKEG, OTMG OVTEG OV TOV EMETPEYAV VO, KPUTNHOEL €Agvbepn TV ToTpido TOv, TIg
Yupakovces, anwbovTog pe S1apopeg EPeVPECEL TOVG TOAOPKNTEG Popaiovg yia Kapd, oxeddv ndvog tov.
Avapeca oto GAAa EEpovpe amd TEPLYPAPEG OTL PTLAYVEL KOl PoAdYlo Kol SO Zpaipes dSNAAdT unyovikcd
ooumavto. AEIlel vo avapépovpe 0TL aldveg apyotepo o Hpov pag divel Tov opiopd tov unyovikod 0Tt givat
aVTOC TTOL [OTT®G 0 APYUNONG] UTOPEL VO KOTAGKEVAGEL £Va, UNYOVIKO cOumay. O Apyunong £xel oYoAn Kot
pontég mov Ontedovy Kol £TGL Ol YVMGEIS TOV TNYoivovy o€ GAAOVC EMIGTAUOVEG OV eKTaLdevel endiia,
O™ QOIVETOL UE TNV HEAETN Lo TOV Mmyavicuod Tov AvTikuOpov Tov 07oiov 1) KOTUCKEDT] EKTILOVUE |E
VITOAOYIGHOVG 0T Paciletal 6TIC LETPNOELS TOL APy IUAdN Kol TdV Hobntdv Tov mov cuveyilovyv To £pyo TOL

Y10l TPELG TOVAYIGTOV OEKUETIEC.

Ta pvetikd Tov Mnyovicpoo

Ti pootikd pmopel va €xel Evo punmydvnuo; Yot vo evolapEépeTal Kovelg va peletiost éva pnyavnpua; Tt
UTOpEl Vo OmOdMOEL po LEAETT] VO EEYOOUEVOD amd TOAAOVG UNYOVIGUOV, £6TM KOl OV oUTO £YEL €va
napa&evo ovopa, OTmg Mnyyoviouog twv AvtikvOnpawv 1 Aotpolafos twv Avuxvbipwy, Tov 1oV T0 dVOoud
mov glye O6Tav Muovv madi kot Tov Bavuale oto E6vikd Apyatoroyikd Movceio, Kovid 6TO GTiTL LG TOV
cuvn o kKo suvnBilm va myaiveo Kvplaxéc peonuépt va Bavudlom ta apyaiovg Oncavpois, 1 Zpaipa [katd
Apywndn], 1 IHiavytdpio, \ ITivoxa xar ITivexidio, (mov ektud OTL gival kat To TAEov mhavd) 1 axdun Kat
IIv&ida dnwg ovoudlovy TopOUOLN UNYOVILLOITO GTO, OTTO10L AVOpPEPOVTAL ap)aiol cuyypaeis. To evdlapipov
KOL 1] QyGZIN 710V €iya Y10 aVTO TO Unyavnuoe omodeiydnike ToAD amodotikn, Ommg Kabe aydmn, yroti n aydmn
TovToTE aVTOmOdidEl TOAAUTAGCI Adola, TTPog GPeEAOC OAmv. H pedétn tov unyoviopod amédwoce mpog
opelog ¢ EALGdoc, ¢ avBpomdmTag, TG EAANVIKAG KOl TOYKOGUOG 1oTopiag, Tng totopiag Tng
QCTPOVOUIOG, TOV HOONUATIKOV, TNG TEXVOAOYING, TNG METOAAOVPYIOG, TG XNUEINS, TNS UNYUVIKAG KoL TNG
(PULOIKNG, TNG HETEMPOAOYIOG KOl TNG KAUATOAOYIOG, OKOUN KOl TNG AGTPOPVOIKNG KAl TNG YAMGGOAOYING,

0G0 Kot av ovTo PaiveTon Tapdsevo 1 Kot amifovo.

H perém tov Mnyoaviopd mov dedyetar amd TNy EMOTNUOVIKY oudda pog oto Ilavemotiuwo Anvaov
Baciletal oTig Topoypaeieg mov kdvaue pe tov Topoypdeo ue 1o mepiepyo dvopo BladeRunner mov oyedioce

KOl KOTOOKEDOOE UE TOVG ovvepydreg tov o Roger Hadland, tote droktiing g etopeiog vynmAng
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teyvoloyiog X-tek Systems, wov @pépape amd v Bpetoavia, cuvolikod Bapovg 12 tovev €181kd oYeSAGHEVO
va dlamepva yopw oto, 12 pe 15 ekotootd yoAKkoD. Avti 1 S1EIGOVTIKN IKAVOTNTO HTAV AmopaiTnTn 1010TN T
OV OALTOVCOUE Ao €V TOUOYPAPO, MOGTE VO UIOPel Vo avadeiEel To LVGTIKG TOV PEYOADTEPOL aPYAiov

pvotnpiov.

M onpovtikototn EKTAnEn  omotedel 1 avayvmon Tov opov, HNVOv Kol IOV ToV eKAslyenv cg o
eMkoeldn KAipako TV ekieiyemv 223 unvav, Tov ZApov, Tov Ue xpNomn evOg YPAUUATog TpItAactaletal o€
duapketa ko yiveron 1 mepiodog tov EEghynon didpkelog 54 etmv mepimov. Meyolvtepn ftav 1 EKAAnEn mov
elyope 6tav o k. I. Xévpi&ov, aoTpovopog e101KOC 6TIG apyaiec EKAEIYELS, Le PaCIOUEVOC GTNV avAYV®oT TV
®PAV, UNVAOV Kol ETOV TOV apyoinv ekAeiyeny Tov Mnyavicpob, ot 0moieg KOAVTTOLY L XPOVIKY TTePiodo
evog Eéediyuod, dnhadn| meplodov 54 etV kot evog Unvoc, vohoyiote mov Ba pmopovcav av glyav yivel ot
napatnpnoels. Tepdotia NTav 1 EKAEWYT LoV OTL OAEG Eyovv apatnpndel oty LikeAlo Kol EOIKOTEPO OAES
oxedov oTi; Xvpokovoeg Kol o oto Tovpopévio kot axOun peyoAvtepn EkmAnén mwg 1o 1/3
mopaTnENONKay TNV €TOYN TOV APYIUNON KOl 01 VIOAOUTEG GE oL TEPIOSO TPLAVTO TEPITOV ETMOV UETH TOV

(@OVO TOL ApyLuUnom.

Avt M avaxdAloym givarl TpdToL peyEBovg aeTPOVOUIKT OvVOKAADYN, S10TL ATodEIKVIEL OTL 1) VITOYPAPT TOL
UEYOADTEPOV EMIGTILOVO OADV TOV ETOYDV, OTOOEIKVVEL OTL 0 APYLUNONE NTAV 0OTPOVOUOC. Eépape OTL giye
QTIAEEL OLO OGTPOVOUIKA UNYOVAKMOTO, TO TACVITAPLO KOL TNV UNYAVIKY, TOOVOTATO UTOUNTY], OVPAVIL
o@aipa, oAAG ovTd Oev amOdEIKVOEL OTL NTAV AGTPOVOUOG, OAAG OTL €lxe TOVAd)IoTOV QTIAEEL v dVO

OGTPOVOULKE o TOOTA Y10, VoL d€i&el TV de€loteyvia Tov.

H naykéopmo kinpovomd

Xwopig 10 maykdso EAANvikd kpdtoc tov AAeEhvdpov kot ywpig TV Tpoc®mkny GUUPBOAN TOv, HECHD TOV
EMGTNUOVOV GUUPBOVA®Y TOL UEYIGTOV TOV HadNT®V Tov AploToTtédn, dev Oa pumopovoe va £xel vdpéel N
OTUEPIVY] EMOTHIUN KoL O CNUEPIVOG TOMTIGUOC. Ot emotneg amd Ty emoyn Tov Epatocstévn, tov Eviheion
Kol TOL ApYWNAon OovOTTUGGOVIOL GTOV TOYKOGHO KouBd mov £€xel katookevdacer 1 EAnvicn
Koopokpatmpio tov Meyarégavdpov kot yopig avt) mpénel vo, tovicovpe 0Tt dev Ba pmopovce av elye
avantuyfel n emotun 6mwg Vv EEpovpe onpepa. Tomg va giyxe yevvnbel kdtt dAlo. O onuepvdg kOGHOG
Baciletar otig avaxodyels tov EAvov emommuoévov mov avBodv Om®g Kot Ol EMGTAUES OTNV
Ade&avdpeia, Tig Zvupakovoeg, TNy Podo, tnv Zelevkela, kot Oho tov Koopo tov AheEdvdpov. Ta bits ko to

bytes tov vmoAoyloT GOC, TOL POPNTOL THAEPAOVOL GOG, EYOVV TEPACEL OO TV AAeEAVIPELD. KOl TIG

379



XYNEAPIO

O AAEZANAPOX, TO EAAHNIKOKOXMO XYXTHMA KAI H XYT'XPONH ITAI'KOXEMIA KOINQNIA
www.academy.edu.gr

Yvpakovoeg kot TNV Podo kot v Zeiedkewn kot ot pileg Toug mave otov Meyarélavopo. TloArég amd Tig
VEOTEPEC OVOKOADYELG oTNPILOVTOL GTOVG MUOVG YIYAVT®V OV, OTMG UAG AEEL XOPAKTNPIOTIKA, 0 NevTmv
ompixdnke kol avtdg. Avapeso o€ aVTOVUG gival kol ot TEPAcTIol OOl Tov AleEavopov. O maykOGHIOG
TOMTIGUOG, OV gival o€ peydio Pabud EAAnvikog moitiopdg ko Evporaikdc moltiopoc, PBoaciletor o

TOAD peyddo Babud otov AAEEQVOPO Kot TNV TOYKOG L0 KAT)POVOLILY TOV.
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Introduction

In this article we attempt to present the contribution of Alexander the Great to the development of the world

culture and in particular his contribution to the advancement of science and philosophy.

Greece and the Helenic World holds an important position in the global arena of civilization since the Paleolithic
era. It is shown by recent studies that in the Aegean Sea boats were frequently used and that navigation flourished
from 130000 to 100000 BC. The evidence of this is based on studies on newly discovered permanent human
settlements, much earlier than expected, and these confirm the notion that the Hellenic culture was developed by

our human ancestors, already from the early phases of human civilization.

The diversity of soil on the many small islands provides shelter from the felines and bears that dominated for large
periods in the mainland of Greece, and hindered the growth and spread of our human ancestors. Instead, the
islands are ideal shelters, because dangerous predators, felines and bears, do not have enough breathing space to
survive, breed, and threaten humans, who sail to the Aegean islands and inhabit them in the 15th millennium B.C.,

before the Neolithic era.

The civilization and culture are born within man's attempt to survive in a difficult, and often dangerous, natural
environment, within ice — covered territories or deserts, inhabited by wild beasts. In Greece, the diverse soil in
islands, in mountains, or small isolated valleys, allowed gradually to our Hellenic ancestors to proceed to the
formation and the development of small communities, in some of which there seems to exist a kind of
“parliament”, as shown by the “parliament of Lemnos” or the "yard™" of Knossos. In these cases it seems that the
majority of the members of the community are sitting for long periods of time in a predescribed place to discuss
their problems and express their opinions, or to vote, even though the decision ultimately is taken a ruler. Within
these institutions, people learn to express themselves, to decide together about their problems, to develop new
ideas, to persuade, to converse. The Agora and Dialectics, the "midwife" of Socrates, are born, and science
develops to the benefit of these cultures, and ultimately for humanity. Naturally, the Greeks travel around the
known world, and during their expeditions or travels come in contact with other cultures, open their eyes and
minds, as it is already said in the ancient writers, as it is stated for example in Homer [roll&v 8 avBpdmwy idev

dotea kai voov éyvw, he [Ulysses] knew many cities and way of thinking of many people, Odyssey].
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Astronomy: Mother of Civilization

The determinism, the notion that there are laws of nature that govern all the phenomena occurring in Earth and
Cosmos, mathematics, natural philosophy and general philosophy that changed our world and resulted in Culture,
were born within the framework of Astronomy. Man is after all, according to an etymology, the being that by
gazing the starry sky and admiring its wonders, tries to understand the Cosmos, and from a simple living creature

he becomes a human being.

Certainly, millennia before the development of the Agora, where people communicate, discuss and argue, long
before the development of the Dialectic Method, the ancestors of man (if we can call them by this name) look to
the sky, a starry night after the other, and within time, day by day, and night by night, note the circular motion of
the fixed stars. They also recognize the planets, and that they play a greater and more complex role in the cosmic
dance of the celestial bodies, they study the movement of the Moon and the strange change in its the bright part
(phase or age of the Moon), which determines the times for hunting and fishing, and the motion of the Sun, which
dominates our lives on this planet by the alternation of the seasons and by the continuous change from day to

night.

Gradually, the cosmic dance of the celestial bodies enables humans to perceive the Harmony of the Spheres of
Pythagoras, that is the cosmic music we do not hear, but we can understand by Mathematics. Eventually (and
quite rightly) Pythagoras and his followers understand that all are expressed in mathematical forms, which
uniquely describes nature and the world, and that nature can be understood only through the laws of physics.
Naturally, after this great conception, they try to understand, replicate and even in some case predict natural
phenomena, based on the knowledge of the then known laws of physics, as perceived within their era. For
example, the laws of physics to predict eclipses were known, and expressed as the periodicities of eclipses, for

example the Saros cycle, which we still use today.

Astronomy has played a very crucial role for the creation of civilization, its birth and evolution. Man progresses,
and this progress leads to the development of astronomical models. This enterprise starts mainly by creating
accurate calendars that are necessary for the functioning of society, even if the society is not well developed or
sufficiently organized. The right date for determining the time for seeding, and other agricultural operations, is of
paramount importance to the human societies, and the use of accurate calendars requires correct observations of
the motions of the Sun and Moon for very long periods. It also requires accurate recording of the observations and
the deduction of appropriate laws, that is the periodicities which lead to the development of calendars. The Moon's
orbit exhibits a complex and conciliar (synodic) period, the period of its revolution around the Earth with respect
to the Sun, which is about 29.5 days, and necessitates a knowledge of advanced mathematics for its study. This

problem — solving causes humans to develop. We do not exaggerate to say that all human civilization developed
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because the solar year is not an integer multiple of the duration of the synodic lunar month. If this were the case,
and the year lasted for 350 days and 35 months, or 70 days or 10 days, this would not need the use of complicated
Mathematics, and humanity could have developed at a slower pace. We are lucky that Nature is often simple, but
very often quiet complicated. The moon exhibits a complex motion because the position of the plane of its orbit
around the Earth changes periodically, by oscillating 5 degrees up and down off the plane of the ecliptic. The
phases of the Moon (age of the Moon) reappear the same on the sky, with a different periodicity than the one of
the eclipses, therefore they require the use of complex mathematics for the prediction of an eclipse and the place
on Earth where it appears, where and whenever it is visible. The prediction of the eclipses urged humanity to

develop science and Mathematics.

The movements of the planets are also quite complex, especially as viewed from Earth, which moves around the
Sun with a different speed than the other planets. This issue becomes even more complicated, especially since
every planet has a different angular and linear velocity. The ancient Astronomers discover complex periodicities,
as the measurements of the positions of the planets accumulate from observations made over centuries. In order to
discover periodicities they need multiple submissions for length, and long periodicities of the order of 18, 19, 54
and 76 years old, and also require astronomical observations and commentary, lasting for centuries, with some of

them dating already from the prehistoric era.

From this extensive human interaction with the sky, the stars, the Sun, Moon and the planets, humans develop new
instrumentation, allowing much more and much accurate measurements, which lead to the development of
increasingly accurate astronomical models, whose aim is to describe nature in a more precise manner. The birth
of the idea that there are laws of nature, therefore the notion of determinism in nature, is being developed due to
the study of the movements of the Sun and Moon, the harmony within the motions of the stars and the planets,

and leads ultimately to the development of science, philosophy, logic and civilization.

From the mathematical models developed by the Greeks, over the centuries of their history, we can know their
perceptions regarding the interpretation of the natural world by the introduction of philosophy, and namely the
sciences and Mathematics.

Astronomy has offered many fruits, from antiquity until our age, has led to the laws of physics discovered by
Kepler and Newton, and continues today its longstanding evolution with incredible success, and for the benefit of
humanity. Certainly, we would not possess the wonders of modern technology without the Space age. In the last
55 years of Space age, starting with the Sputnik mission (4th October 1957), the progress of humanity is booming
in all fields. Today, our culture is based on the ancient Greek tradition of philosophy, and especially Natural
philosophy. The tradition of the Antikythera Mechanism epitomizes all great aspects of the Hellenic civilization,

since the design and construction of the Antikyhtera Mechanism requires the implementation of all components of
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Greek philosophy, that thrived only because of the establishment and development of the empire of Alexander the

Great, in whose bosom science, and philosophy in general, flourished.

Alexander, Babylon and Egypt

Alexander the Great, on his expedition and establishment of the Hellenic empire, was always escorted, as
advisers, scientists and philosophers, who counseled them in all matters. These scientists collected scientific
information for everything. They collected geographical data, in order to design good maps, information about
plants and animals, old astronomical data and tables, among which we can assume the existence of lists for the
eclipses and the planetary positions for centuries, as well as information on calendars. All this valuable

information was recorded and sent back to Greece.

This scientific process continued by his successors after his death, and created a global scientific tradition for the
benefit of science and human civilization. The Greek language becomes the common language of science and
philosophy, and this facilitates the further development of the sciences and Mathematics. This is the era when the
Hellenistic civilization is born. Egypt and its civilization has certainly contributed not only with her knowledge,
but also in an unexpected way. The bureaucracy in this huge country, which Alexander releases from their cruel
oppression of the Persians, becomes paradoxically one important factor that leads to progress. The Greek-
Egyptian bureaucracy, whose function requires the registration of all products traded in the ports, and mainly in
Alexandria, requires a huge number of people that are able to write “perform the math” to pay the taxes. To train
all these people requires a vast amount of teachers and schools. This education system permits eventually to some
individuals to be well educated, and to become scientists and philosophers. Many successors of Alexander
perceive the usefulness of schools, namely the universities of that time. In this way, the Museum and the Library
of Alexandria are born both as a concept, but also as buildings. The Library becomes very rich, as it is supplied
with a copy of every book that exists on every ship that comes to anchor the port of Alexandria. The science is
now based on the world heritage of Alexander the Great, and the city of Alexandria becomes the center of
philosophy, and science, and Mathematics for centuries. This is the contribution of Alexander the Great to the
global civilization.

The Legacy of Archimedes

Great advancements in technology and science have been achieved, to an extend, in Sicily at the time of
Dionysius | or Dionysius the Elder (430 BC to 367 BC), tyrant of Syracuse (405 BC to 367 BC), who insisted to
obtain the best military machinery, and established at Syracuse a science center. Dionysius decided and developed
a center for establishing the development of martial technology, originally picking scientists, engineers,

technicians, and artisans in order to design and construct the best war machines, catapults, siege engines, ships,
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and many similar applications. Thus, he simultaneously contributed to the development of the Physical and
Applied sciences. Archimedes, much later, developed its own work in a rich city, where technology and science
were already known for centuries. His father, Phidias, was an astronomer and mathematician, and probably run a
philosophical school. Archimedes is endowed by his father with all this knowledge, thus a gifted genious becomes
eventually the greatest of all mathematicians. Archimedes, of course, is not only a student of his father. He visits
the *“great Cathedral of Science and Philosophy”, the city of Alexandria. He stays there probably for a short
period, and is trained in such a way, so that he eventually becomes a well educated genius. Archimedes develops
many technical applications, as we know from literature sources. His military technical applications have become
legendary, as these allowed him to keep free his homeland, Syracuse. With his various and monumental inventions
he keeps the Romans besiegers away from seizing the gates of Syracuse for a long period. Among other, we know
that he designs and constructs mechanical clocks and two Spheres, that is two mechanical universes. It is worth
mentioning that centuries later Heron gives us the definition of engineer as a person that [as Archimedes] can
construct a mechanical universe. Based on our studies (the place and the time period where the eclipses are
mentioned in the Antikythera Mechanism and have been observed using clocks) Archimedes runs a philosophical
school [University], educating students, and his knowledge passes on to other worthy scientists which he
educates. As it is shown by our study of the Antikythera Mechanism, its construction is based on measurements of
Archimedes and his disciples, who continue his work for at least three decades centered around his death. This
proves that Archimedes performed astronomical calculations using instruments and clocks, and his students
continued this type of scientific reserch for long, and finally provided their measurements to another Greek
scientist, an astronomer, somewhere around the Aegean, who constructs the Mechanism, which both predicts

eclipses and is a mechanical cosmos.

Secrets of the Antikythera Mechanism

What secrets can a machine have; Why anybody would care to study an old artifact? What conclusions can yield a
study of a mechanism forgotten by many, even though it carries a weird name, the “Antikythera Mechanism”? The
first name of Antikythera’s Mechanism was “Antikythera’s Astrolabe”, back then when | was a kid and used to
admire it in the National Archaeological Museum. The instrument barries similarities to the Sphere of
Archimedes, also called planetarium, or Table (Pinax) by other ancient authors. The interest and love | had for this
machine proved very effective, like any love, as love always retaliates. The study of the mechanism gave fruits for
Greece, Humanity, the Hellenic and World history, the history of Astronomy, of Mathematics, Technology,
Metallurgy, Chemistry, Engineering and Physics, Meteorology and Climatology, and even Astrophysics and
Linguistics.

The study of the mechanism, performed by our scientific team at the University, is based on tomographies we took
with a specially built machine, bearing the strange name “BladeRunner”, and which was designed and built by

Roger Hadland and his colleagues, then owner of the high-tech X-tek Systems (now Nikon Metrologies). This is a
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huge and heavy machine we brought from the UK, with total weight of 12 tons, and designed to penetrate within
about 12 cm of copper. This invasive ability was an essential property demanded of a scanner who can reveal the

secrets of this very ancient mystery.

A major surprise came by is reading the hours, months and years of eclipses in a spiral scale of 223 months of the
Saros cycle, and of the 54 years period of the Exeligmos cycle. Even greater was our surprise, when Dr. G.
Henriksson, an astronomer expert in ancient eclipses, and based on our readings of the hours, months and years of
the ancient eclipses, computed the exact time, and mainly the place, where the observations have been performed,
and which enabled the construction of the Antikythera Mechanism. Our surprise was enormous when we realized
that all that the eclipses have been observed in Sicily, Syracuse, and we were even more surprised that several of
these eclipese were observed at the time of Archimedes, while the rest of them was observed over a period of
about thirty years after the tragic death of Archimedes by Roman soldiers.

This discovery is a great astronomical discovery, because it shows that the signature of the greatest scientists of all
times, Archimedes, is on the Mechanism, and proves that Archimedes was an astronomer, and also run a
philosophical school. We know, from ancient sources, that he constructed two astronomical instruments, a
mechanical planetarium, and probably an automatic celestial sphere.

The World Heritage

Without the Hellenic world of Alexander, the greatest of all disciples of Aristotle, and without his personal
contribution through his scientific advisers, modern science and today's civilization could not have existed.
Sciences at the time of Eratosthenes, Euclid and Archimedes developed on the global canvas built by Alexander
the Great's Hellenic World State. Without its existence, we have to stress the fact that science, as we know it today,
could scarcely have been developed. Perhaps, its form would have been different fro the one we recognize today.

Today's world is based on the discoveries of Greek scientists that flourished within the sciences in Alexandria,
Syracuse, Rhodes, Seleucia, and the world of Alexander. The bits and bytes of your computer, or of your portable
phone, have passed through Alexandria, and Syracuse, and Rhodes, and Seleucia, having as their roots
Alexander’s the Great contributions, and the Mechanism of Antikythera. Many of the newer discoveries rest on
the shoulders of giants who, as Newton says, relied too. Among these are the huge shoulders of Alexander. The
Universal culture, which is largely the Greek culture, and the European culture, is based heavily on Alexander and
his world heritage.
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Nwc o avBpwroc ouvelaBe tnv OEa va
dTLAEEL EVa LNXAVLKO ZUUTTOW;

Zevodwvta Alov. Mouaoad,

Touéa Aotpoduaikng, Aotpovopiog kot Mnxavikng, Tunua Quoikng, 2xoAn OsTikWVETLOTNHWY
EBVIKO kot Kamodiotplako Maveniotipo ABnvwy

ABnva

xmoussas@phys.uoa.gr, xmoussas@yahoo.com, xmoussas@gmail.com tnA 6978792891

Nw¢ téAunoe va npoBAEneL Tt Oa Kavouv oL J€oi Tou, S10TL OTw¢ pag AéeL o NMAATwyY oL
npwtol B=oi twv EAAQVwV Atav ot TAaVATES.

O Mnxaviopog twv AvtikuBrpwv amoteAel tnv emtopun Tng dthocodiag, SLOTL yia va
dTAEELC Eva UNXAVIKO cUUTIAV, OTIWGE ElvaLl 0 MnXavIopog, XpelaleTal va £XELG POUOLWOEL
™V EAAnvikn Olocodia, Tnv pthocodia twv lwvwv prrocddpwy, Kot va TNV EXELG KAVEL
Tpagn.

O Mnxaviopog Twy AvtikuBnpwy eivat to anavyaopa tneg StdaockaAiag kat avtiAndng twv
MuBayopeiwv, n onoia 06rynoe otnv akpfr SLATUTIWGON TWV YVWOEWV HAG YL TO ZUUITOY
HE TNV paBnuatikomoinon tng katavonong tou Koouou, tng ®uong, pabnuatikomnoinon
otnv omnola o6nyovupacte avanddpaota, HECW TNG MAPATAPNONG, TWV TIELPAUATWY, KABwWG
kat Tng MuBayopetag avtiAndng 6t n MUon eival appovikn, LE CUUUETPLA, OTL
TEpLYpAdETAL PE aKpiBELO LOVO LE TA LABNUATIKA, OTL UTIAPXEL AUTO TTOU OVO LACTNKE OO
Toug NuBayopeloug Mouoikn Twv Zdatpwyv. AvtiAndn otnv onoia 06nynbnke o AvBpwrog
LE TNV apATAPNON TWV MEPLOSIKOTATWY TWV OUPAVIWY CWHATWY Kal OTwE SdLamotwOnke
HE KATAAANAa oxeSlaopUEVA KaL TIPOYOTOTIONUEVA TIELPAATA TIOU £YLVAV E LOUCLKA
opyova KoL HE UETPAOELS TTou odrynoay, HEoa amd avaAuon Kal TEALKA EMaywyLKr okeyn,
otnv SLatlTwon TWV VoUWV TN GUOLKAG.

TéAog Ba mapouactlacBel ouvtopa n Bewpia OtL 0 AvBpwrog odnynBnke otnv avtiAnyn otL
TO cUUTAV UIMOPEL va yivel katavonto pe Baon to 6Lo Kot OxtL Tig SUVAUELS i TV BoUuAnon
TWV BEWV LETA OO MOPATNPHOELG KOUNTWV KOL LETEWPLTWV TIOU EMETAV OTNV M KoL TOUG
omolou¢ HeAETnoe Kal avTIANPOnKe OTL Ta AOTPA ELVOL CUUTIUKVWOELG Bepuwy aspiwy,
SNUIoVPYWVTAC £TOL OETIKEG ETMLOTAMEG KAl TV pLhocodia.
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How humans conceive the idea and
eventually create a mechanical Cosmos?
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How humans dared to anticipate what they could predict what their gods (celestial
bodies), will do, because as Plato says, the first gods of the Greeks and humans in general
were the planets and other celestial bodies.

The Antikythera Mechanism is the epitome of philosophy, because to build a mechanical
universe, you need to have assimilated the Greek philosophy, the philosophy of the lonian
philosophers, the doctrine of Pythagoreans and to have put into practice.

The Antikythera Mechanism is the culmination of the teaching and understanding of the
Pythagoreans, which led to the exact wording of our knowledge of the Universe with the
mathematization of understanding the world, Nature, mathematization which leads
inexorably, through observation, experimentation, and the Pythagorean idea that Nature is
harmonious, symmetrical, that is described accurately only with mathematics, that is what
was called by the Pythagoreans Music of the Spheres. Perception which humans developed
observing the periodicity of celestial bodies, a perception that established performing well
designed and realized experiments performed with musical instruments and other
measurements that led, through appropriate analysis and inductive thinking to the
formulation of the laws of physics using mathematics.

Finally we will present the theory that humans was led to the notion that the universe can
be understood by terms of nature and not on the forces or the will of the gods, after
observations of comets and meteorites that fell to Earth that humans had the opportunity
to study and eventually conceived and realized that stars are hot gas concentrations, thus
creating science and philosophy, changing human course.
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O Minxaviouog twv Avtikudnpwv, 0 apXaLOTEPOS UNXAVIKOG KOouOo¢

Zevoowvta Awov. Mouod, kaBnynti tou Tunuatog Duolkng tng ZxoAng Ostikwv Emotnuwy, Topéog
Acotpoduaotkng, Aotpovopiag kot Mnyavikng, —Mavemwotiuio  ABnvwv,  xmoussas@phys.uoa.gr,

xmoussas@yahoo.com , xmoussas@gmail.com, TnA 6978792891

To apXOALOTEPO EMLOTNHOVIKO TEXVOUPYNUQ

O Mnxaviopog twv AviikuBrnpwv elvat aodaAwg o0 opXALOTEPOG UTIOAOYLOTNG TIOU yVWwPIloUPE Kol TO
OpPXAUOTEPO TPONYUEVNG TEXVOAOYIAG QOTPOVOWUIKO Opyavo KOL HUNXOVIKO cUumav. Avatpémel oAa doa
TILOTEVOVTAL  OXETWKA  ME TNV €AAewbn
evlladépovtog Twv EAAAVWY yla tnv texvoloyia.
Moldlel va eilval €KTOC €MOXNG, EVW OTNV
TIPAYUATLKOTNTA €lval n emtopn tng EAANVIKAG

doocodiac.

O ouyxpovog KOOUOG KaL N onuePLVA Texvoloyia
Bacilovtat okplBwg oTc (6le¢ apyég mou
oXeOLAOTNKE KOl KATAOKEUAOGONKE O UNXAVIOUOG,
OTOUG VOUOUG TNG GUOLKNG, 0TV alTlokpatia Kot
TNV KOVOTNTA TOU avBpWIOoU va KATAVOEL TNV
@Quon, va epunveVEL Kal va TIPoBAETEL TA HUOLKA
dawdpeva, va To avamapdyel Kal vo  ta
XPNOWoOTMoLel  yla TG EMOTAMEG KAl TNV

texvoloyia.

O unxaviouog twv AvtkuOnpwv oe ekdeon mou

gkava otnv NASA Canaveral kata tnv ektoéevon

tou Staotnuomnioiou Juno (Hpa) mou oSevet mpog

tov Ala.

Ertttopn) tng pthocodiag

O Mnyaviopog twv AvtikuBrpwv amotelel tnv emwtopr] Tt dpthocodiag, SLOTL yia va GTIALELS Eva UNXOVIKO
cLumayv, ONw¢ 0 MNXaVIoUOG, XpelaleTal va £XeLG adopolwaoel tnv EAAnvik Olocodia, tnv dlhocodia Twv
lwvwv dhocddwv, Kal va Tnv EXELG KAvel tpatn. H umoypadn tou Mubayopa unapxel otov Mnxaviopod, 6mou
o€ éva armo ta ypavalla Tou gival xapayuEvo To evtaywvo twv Nubayopeiwv. O Mnxaviopog poldlet va eivat

EKTOC EMOXNG, EVW OTNV MPAYHATIKOTNTA, OMWGE £Xw amodeiel, elval n emitoun g EAAnvikng Olocodiag.
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O Mnyaviopog elval to aravyacpa thg dtdackaAiag kat avtiAndng twv Mubayopeiwv, n onoia odrynos otnv
aKpLBr SLaTUMWON TWV YVWOEWVY HAG yLa TO ZUUTV HE TNV pabnpatikonoinon tg katavonong tou Kéouou,
™m¢ duong. Mabnuatikomoinon otnv omoia 08NyoUHACcTE aAvamodpaoTa, UECW TWV TEPOUATWY, TNG
nopatnpnong kabwg kat tTng Mubaydpetag avtiAndng ot n OUon sivat appovikr, OTL teplypAdETAL LOVO UE TA
pHaOnUOTIKG, OTL UTAPXEL N Moudtk Twv Seaipwy, OTWE dlamotwlnke pe katdAAnAa oxeSlaopéva Kal
T(POYLOTOTIOLNEVA. TIELPALOTA TIOU £YLVAV LE LOUOLKA Opyova Kol HE HETPAOELG TTIOU odnynoav, LEca amd
avaAuon Kal TEAIKH EMOYWYLKA OKEYPN, TNV SLATUTIWON TWV VOUWV NG duoikng. O clyxpovog KOGUOC Kal n
onuepvn texvoAoyia Bacifovtat akplPwg oTLg (BLEG apXEG TNG PUOLKNAG, OTNV ALTLOKPATIO KOL TNV LKAVOTNTA TOU
avBpwrou va katavoel Tnv OUon, va epunveVEeL Kal va TIPOoPAETEL Ta GUCLKA PALVOREVA, VA TA AVATIAPAYEL
KOL VO TQL XPNOLMOTIOLEL YL TLG ETLOTHMEG KAl TNV TeEXVoAoyia. O oUyxpovog MOATIOMOG Kal OAa Ta cUyxpova
TeXvohoyLKa emitevypata Bacilovtal otig iSleg apyxég mou Baciletal o MnXaviouog Twv AvTikuBrpwy Kat €xouv

TO UTIOPABPO TOUC O AUTOV.

H ¢looodia, n emotiun kot n texvohoyia aAAdlel t {wr tou avOpwmou pLitkotata, Wiwg otn SLApKELD TWV
TeAeUTAlWY TECOAPWY XIAMASWV ETWV Kol Spactikotata otnv SLApKeLa Twv TeEAeuTaiwy ekatd eTwv. OAoL pag
onuepa Bewpolpe 5e60UEVEG ONEG TIG KAONUEPIVEG EdapOYES TNG TEXVOAoyiag, VEEG Kal Ttahatég. OAn n Twn
pog mAéov efaptdtal anmd TeEXVOAOYIKEG edapuoyég Tou PBacifovial o MOAAEG ETULOTNHOVIKEG €PAPUOYEC
AYVWOTEG O HaG, OTwWE Kal o€ pia tapddoaon mou GuoLoAoyIKa Tty Eexvapue. Mwg Eekivnoav Opw OAa autd;
Mwg avantuxbnke n Emotiun kot n Olocodia; NMwg pOACAUE OUWG OTLG ONIEPLVEG TEXVOAOYLKEG EDAPLOYEG;
NMwg miyape oto Peyydpt; MNa va KAVOUUE pila ypriyopn avadpour Ba Mpémel va MAPE Miow o MUBKEG
TPOOWTIKOTNTEG OMw¢ 0 Aldvuaoog, o ‘Hoatlotog, o Mpopnbéag kat o OpdEag Kat oL afemMéPAOTOL yiyavTieg Tou
TveUHaAToG OMWE 0 OaAng, o Avatipavépoc, kat o MAGTwyY 1 0 ApXLUdNG, OTOUC WHOUC TWV OToilwyv otnpixOnke

Kat o NeUTwv, OmMwg pag mhnpodopet o idlog.

O Mnxaviopog Kot Eva roidi

To mapaevo autd avtikeipevo ackoloe o Héva LSlaitepn yontela amod TOTe mou NUouv pabntrg. Emedn to
oTtiTL pou elval kovta oto EBvikd Apxatoloyilkd Mouoeio otnv ABrva, 6mou ektiBetal o Mnyaviopog, mryowva
(kat e€akoAovBw va mnyaivw) cuxva, Kuplwg ta kahokaipla kat Tig Kuplakeég, va Bauvpalw toug MOAUTIUOUG
Onoaupoug kat, cuvnBwg oto TéAog TG emiokePng, Bavpala mavtote tov AcTpoAdfo, 6mws ovoualotav TOte
0 Mnxaviopog twv AvtikuBnpwv, mou ATav otnv teheutaia aibBouca tou EBvikou Mouoeiou, pall pe ta
€AANVLOTIKA, otV tepidnun ZuMoyn Ztabdtou. MAVTOTE avapTlOpouUVa TL va (VAL AUTO TO AVTLKELUEVO UE Ta
ypavadla, mou uolale va eival AoXeTo pe Toug aAloug Bnoaupolg Tou Mouceiou. H apyatoloyia Atav pia
amd TG AYATEG HOU, TA LOONUATIKA, Ol UNXOVIKEG KOTAOKEVEG KAL N A0TPOVOULa Ol HEYLOTEG AYATIEC, KAl £TOL
KOONAWVOUOUV OTOV pNXAvnUo auto Tou gixe tnv ovopaocio AotpoAdBoc¢ twv Avtikudrpwv. Amopouoa:
00TPOAAPOC, TL oNUaLvE, WG AaUBAVELG apaye AoTpa PE autov; Apyotepa £paba OtL aotpoldfog sival
opyavo mou AapBavelg tig BEceL TwV GoTpwy otov oupavd. ‘HBeha Aowmdv va uabw meploocotepa yla Tov

UNXAVLOWO, va LAaBw Twg Aettoupyel, mwg eival dptiaypévoc, mou Baciletal n Aettoupylia Tou.



To o Baolkd epwtnua mou €6gta rtav mwe o dvBpwrog, cuvéhaBe tnv &£a OTL pmopel va mpoPAEPel
duoka dpawvopeva mov Bewpeito otL Ta pubuLllav oL Beol, mMwg oKEPTNKE va GTIALEL EVOL UNXOAVLIKO CUUTIAY,
TG To oXedlaoe, MW TO KOTAOKEVOOE. AUTO TOo OUVOETO epwTnUa TO amdvinoa TeAlkd Babulaia pe Tig
UEAETEC HaG, TG OEOVIKEC TOHOYPAdIeG KAl TWV UEAETWY TWV ypavallwy Kal Twv emypadwy, Tou eyxelptdiou

XPNonG tou MnxaviopoU Kot TwV apXaiwy KELUEVWV.

AuTO TO evbladépov éylve pia eppovn. Elpat BERatog 6t 0 Mnxaviopdg Tou e CAYAVEUCE, TTOU e Payes,
pe 08Aynoe va yivw apxtkd ¢puoLkog Kol 0TNV CUVEXELD OTPOVOUOG. KAToTe Tou elmal AUTA O OXETIKY OMALA
MOU ylo Tov Mnxaviopo, o €va SleBvég SLaotnulkd cuveéSpLo e TANolacav €vag yvwoTtog AUEPLKOVOG
SLOOTNULKOG EMLOTAUWY, €vag amd TOUG ONMAVIIKOTEPOUCG BewpNTIKOUG Tou SlamAavnTikoU SLooTANATOG Kal
£€va EAANvaG aoTpovOpog TNG ALEPLKAC KAl OV elmav XwpLoTtd o kKabévag, OtL Kal autol odnyndnkav amno tov
MNXAVLOMO VA YIVOUV EMLOTAOVEG Kal va aoxoAnBoulv pe ta Staotnuikd. O Mnxoaviopdg Twv AviikuBnpwy,
CUVETWG elval éva BaUPAoLo EKTALSEUTIKO EPYAAELO KAL TOV XPNOLUOTIOW WG TETOLO. MEXPL OHKEPA CUXVA
Xpnotwuomnoww tov Mnxaviopuod otn Sidackahia tng Aotpoduaoikng oto MNavemotiuo ABnvwy, ald Kat ot
Slalé€elg ava tov Kdopo kat 16iwe ava tnv EAMGda og EAAnvikd oxoleia, pe ekBEoeLg kol GANEG EKONAWOELG PE

erutuylo.

Mavta RBela va pedetiow tov Mnxaviopo, Kat paAlota pe cUyxpova PEca Kal To culntoloa He ¢oLTtnTéC
pou. Etol NABe To MARPWHA TOU XPOVOU KAl OPXLOAE VO TIPOYLOTOTIOLOUE TIG LEAETEG MOG XPNOLUOTIOLWVTAG
oUYXPOVEG TEXVIKEG Kal HeBOSoug ou dev NTav Stabéotueg mahalotepa. H opada otnv onola 666nke n adela
™G HeAEétng tou Mnxaviopol amoteleital amd tov kabnynt tou AMO kat ¢ilo actpovopo k. Mdvvn
Selpadakn, Tov eniong kabnyntr aotpovopo Tou Mavemiotnuiov tng OuaAiag oto Kapviid k. Mike Edmunds
Kol gpéva amno Tto Mavemotnuio ABnvwy. Itov Apa Tony Freeth 666nke adela Kwnuatoypddnong Kat £tol
TPOEKUE TO YWWOTO KAAOYUPLOHEVO AU TTOU ipayaTomnoL)Onke e eAAnVIkO tpolmoAoylopd tng EPT. Amo

T0 MouoE€io CUMMETELXAV N XNULKOG K. EA. Mdykou Kkat n apxatoAoyog K. Maipn ZadeipomovAou.

OL oUyXpOVEG MEANETEG

Epelc dépape e8lkd KataokeUaouEVo afoviko Ttopoypado kol tplobidotatn ¢wtoypddnon KalL Tov
peletioape Sle€obikd pe emTuxia Kol €TOL OAMEPO £XOUME TNV TUO E€TUTUXNUEVN £kBeon oto EBvikO

Apxatoloyiko Mouoeio.

H peAétn pag tou MnxaviopoU tTwv AvTikuBnpwv €yve e Ta kaAltepa SLaBEoLa OreEPA TEXVIKA LETQ, TIOU
ETUTPETOUV eTiLpaveLaKD TpLSLaoTatn dwtoypddnon Kal Kupiwg topoypadia pe aktiveg X, mou avamtuée yla
tnv mepiotaon n X-tek Systems (k. Roger Hadland kal ol cuvepydteg tou), Kal €mTPEMEL va SoUpe KAbe
AEMTOUEPELA TOU HNXOAVIOUOU OTO OKOUPLAOUEVO ECOWTEPLKO TOU. [lpaypaTonmou)oope TOAAEG XLIALAOEG
dwroypadioelg tng emipavelag pe pébodo tpLdlaotatng pwroypddnong mou eixe avamtuéel n etalpeia HP
(PTM, k. Tom Malzbender) kot moOAU TepLocoTEPEC akTvoypadieg, €va oUvolo Tou Eemepvdel to éva TB

6nAadny 1000 GB, 60a meplExouv Heplkol peyalol Slokol €vOg onUePWVoU NAEKTPOVIKOU UTIOAOYLOTH.



Xpnotponowjoape éva afovikd Topoypddo Tou avemrtuée n etalpeia X-tek-Systems pe tov omoio AdPape
AEMTOUEPEDTATEG TOUOYPAPLEG OAWV TWV TUNHATWY ToU MnxaviopoU Kol avacuvBéoape autd to tpldldotato
aiviypa, ou 0TV MPAyHATIKOTNTA €lval TETPASLACTATO av BAAOUME KAL TOV XPOVO TIOU QUTOMATWG WUIALVEL

otnv avalntnon g popdnc, TG Astoupyiag Kal Tng mMaTPOTNTAG TOU TAPAEEVOU NXAVHLATOC.

To vauaylo Kot oL TPWTEG MEAETEG TOU HNXOVLOHOU

Otav, mbavétata to 1901 pe 1902, mpwtoPynke and tn BdAacoa o Mnxaviopog Twv AvtikuBripwv, omou eixe
pelvel 21 alwveg, pLag Kot pag tov pUAAYE TTPOCEKTIKA 0 MooELSWVaG, apXLKA KATIOLOL VOULoOV OTL ATaV TAALO
POAOGL, aAAd Otav Stafacav PEPog Twv apxaiwyv emypadwyv Olot meloBnkav OTL NTAV €va apXoio AoTPOVOULKO
opyavo, mio ToAUTAoko amd KABe yvwotod actpoAdfo. Auo aflwUATIKOL TOU TTOAEUIKOU vOUTIKoU, o .
PebLadng kat o K. Padog elval oL mpwtoL tou 1o peAétnoav ndn amd to 1903-10. AkodouBnoe o vavapxog |.
Oeodavidng (Slofyyovog tou ameleuBepwt pag Oeod. Kohokotpwvn) mou €6elée O0tL 0 MnXaviopog
Mmopoucoe va eival éva pnxavikd oumav, dnAadn éva mAavntdapio. O Derek de Sola Price, Apepikavog
KaBnyntAg AyyALKA¢ Kataywyng, e tov Xap. Kapdkalo, puoikd oto Kévipo NMupnvikwv Epgsuvwv AnuUoTKpLToc,
ocuvéxloav pe emtuyia to £pyo tou Osodavidn, otoug omoiloug o vavapxog sixe Swoel 6Aoug Toug baKEAOUC
ME TIC LEAETEG TOU, OMWG e TAnpodopel 0 eyyovog tou lwavvng Osodavidng, emiong vavapxog o omoiog
paAlota €xel KAvel mdpa MoANEG KatadUoelg oTo vaudylo ekmatdevovtag OYK. Tic peléteg Tou Oeodavidn
aflomoinoav e enttuyia o Price, TpoxwpwvTag MEPALTEPW TIG LOEEC KOL TRV £PEUVA TOU VOUAPXOU, BaCLopEVOL
o€ KoAUTepeC ueBOboug, pe aktvoypadieg (Mo cwota padloypadieg) mou enétpedav va S0uv To ECWTEPLKO
TWV OKOUPLAOUEVWY TUNHATWY TOU MNXOVLIOUOU E GUCKEUN Tou €dTiate o agipvnotog Kapdkahog. Ot aktiveg
y Tou €Byale pla padlevepyodg mnyn QMELKOVIOAV TO ypovalla Twv omoiwv ta dovtia pétpnos n Apohia
Kapakahou, ouluyog tou dpuactkol. Metd amod autoug moAAol onpavtikol €6el€av peydlo evdladépov yia tov
Mnxaviopd, Kuplwg WETA TNV Snuooieuon evog ekAaikeutikol apBpou tou Price oto kopudaio eupelag
KukAodoplag emotnuoviko meplodiko Scientific American. Agilel va avadépouie O0TL 0 kopudalog EMLOTHUWY
Arthur Clark kat o péylotog ¢uotkog kat BpaPeio Nobel Richard Feynman £6et€av moAU peydho evéladépov
ylot TO HoVaSLIKO QUTO QVTIKELEVO. TNV OKUTAAN Tipav otnv cuvéxela ol Michael Write, Allan Bromley kat n .
EAévn Maykou TIOU XpNOLUOTIOLWVTAG LA CUOKEUT 0€OVIKN G Topoypadlag nou édptiats o Michael Write eidav
TIOAU KOAUTEP A TO ECWTEPLKO TOU MnXaviopoU Kal BeATiwoav onpavtikotata TNV LEAETN Kot TNV avtiAnyn mou

elxe SlopopdwOel pe T peréteg Twv Oeodavidn, Price, Kapakahou.

Nwg Asttoupyeil 0 MnXaviopog

O Mnxaviopog Twv AvtikuBrpwv O Mnxaviopog Aeltoupyel e MPOOEKTIKA OXESLAOUEVA KAL KATAOKEUACUEVA
ypPavalla PE UIKPA TPLYWVIKA Sovtdakia. Ta ypavallo eKTEAOUV CUYKEKPLUEVEG HOBNUATIKEG TPALELS, KABWG
KlvoluvTtal yupw amo afovec. H kivnon twv ypavallwv Kivel deikteg mou Sivouv tn B€on Sdtadopwv oupaviwy
ocwpatwy, tou HAlovu, NG ZeAnvng kol TOAVWE TwV MAavNTwy. AnAadn ATAV TO TPWTO UNXOVIKO TUUTAV, TO
npwto MAavntaplo. O Mnxaviopog eivat £évag mMoAUTAOKOG akpLBAC avaAoyLlkog kat YndLlakdg ultoAoyLoTrg, Ta

bit eival ta dovtia twv ypavallwv kol ta byte sival avtd kabavtd ta ypavalla, SnAadn €xoupe petofAnta



byte. Eivat 8nhadn évag uBpLdikdg umoloylotig, Pndlakdg Kot avaloyikog. O Mnxaviopog Holalel Ue maAlo
POAOL pE OeikTeg KoL KUKALKEG, OAAA Kol €Alkoeldelg KALMOKEG Kol ot Suo OYelg tou. Autd To apyaio

O0OTPOVOLKO pOAOL €XeL SUO OYELG. Elval TO apxaLOTEPO EMLOTNLOVLKO OPYAVO, TO OTIOLO EXEL KALLOKEG.

O Mnyaviopog tTwv AviikuBnpwv elval éva eKMANKTIKO HUNXAVNUO, TIOU OIMOTEAEL APLOTO TOPASELYHA
vavotexvoloyiag. Elval ¢tiaypévog pe tpomo mou va Gavepwvel OTL OL KATAOKEUAOTEG XPholpomnoinoov
TIPONYMEVEG TEXVIKEC TOU €£lXav avamrtuxtel otnv Sldpkela moAWV alwwvwy, N Kal XAdetnpidwv. O
KATOLOKEVOIOTAG TOU TIOU TIPETIEL va £ival Kopudaiog HaBnUaATIKOG, AOTPOVOUOG KAl UNXAVLKOG, GUVEPYACONnKE
ME TeEXVITEG, METAAAOUPYOUG KOl LnXavoupyoUg Kat mibavotata Kot KOAMTEXVEG, HE €L6LKO TIou Eypade TIG
emypadEg e Tig odnyleg (Ta ypaupota gival oxedov Tou TUTOU, TTOAU ULKPA KAl KAAALTEXVIKA ypaupEva). O
UETOANOTEXVITNG EXEL XPNOLUOTIOLNOEL ELSIKO KPAUO XOAKOU LE KOOGITEPO yLa Ta ypavalla mou €XeL TpooB£aoel
Kat Atyo poAuBéo (katt Ayotepo amd 1%) o omoiog Spa wg AUtavtiko, Omwe maAlotepa o LoAuBSog mou Balape
otnv Beviivn Twv AUTOKLVATWY, Kol LELWVEL TNV TP avapeoa ota ypavala. Ta ypavalla €xouv okAnpuvOel
UE odupnAdtnon ota dkpa TOUG WOTE Vo Un Kataotpédovtat ebkoAa. Ta Sovtia tou Mnxaviopou eival oxedov
TPywviKA. Eival ptiaypéva ocav Lodmieupa Tpiywva Ue EAadpwG KOUTMUAWUEVES TIG TTAEUPEC, YA va YAOTPAVE
guKoAOTEPa. KABe U0 epmAekopevol oSoviwtol tpoxol €xouv eAadpws dvioa SOVIAKLA WOTE VO UTIAPXEL KEVO

KOL VOL LN OTTAVE Ao TNV TELRH KAL TV POTI) TTOU aoKE(TAL OTo TV emadn).

MmopoUpe dpaye va umoloyicoupe mote ¢tiaxdnke o Mnyaviopog; Ou apyaloAdyol amd ta Siddopa
QVTIKElPEVA Tou PBpébnkav oTo vaudylo Kot LSLaTépwG T
vouiopata mpoaodlopifouv otL to TMAoio pmopel va PubBiotnke
peTaV to 60 pe 80 m.X. H kaAutepn xpovoAoynon tou t&iou tou
pnxaviopou &idetal pe Bacn tnv popdn TwV  YPOUUATWY TOU
UNXOVIOHOU, TNG YPOUUATOOELPAG, Onwe Oa Aéyape ue olyxpovn
opoloyia, kat o apxalohdyog emtypadoloyog Kal TEwS Sleubuvtng
tou Emwypadikot Mouoeiou k. Xap. Kput{ag mnpooSiopilel tnv

€MoXN TNG ypadng avapueoa oto 150 pe 100 m.X.

Ewova . O Apxtundne KataokeUaoe SUO UNYAVHUAT TTOPOUOLN. UE
tov Mnyaviouo twv Avtikudnpwv mou ovoualovtav o@aipes. O
ApxLundnc KaTaokeUAoE MOAAX QUTOUATO UNXAVAUATY, POAOL Kol

OmAa KoL EVal UNYOWVIKO SUUTTOV TTOU OVOUALETOL VLo TIPWTN QOpa

MAavntapto. Ao ta Mouaoeia tou KarmitwAiou, Pwun

Agwtoupyieg Tovu Mnxovicpou

TNV Ha 6Yn tou MnxaviopoU tnpouvtal Evte MOAUTIAOKA TTOAUETH NUEPOAOYLA, Ta omola HeTall Twv AWV
npoodlopilouv TIG KWVNTEG €0pTEC TWV EAARVwy, mpoaodlopilouv mote Ba yivouv ol OAUUTLAKOL AyWVEC Kol

nipoBAEmouy T ekAeielg HAlou kat SeAAvng, tnv nuepopnvia kat tn B€on mou Oa sival opatég mavw otnv M.



OL ekAelelg mpoPAEmovTaL e BAcn TNV MEPLOSIKOTNTA TOUG, TNV Ttepiodo Tou Idpou, dldpkelag 223 unvwv n
6585,3213 nuepwv A 18 etwv 11 nuepwv Kat 8 wpwv Kot daivovtal pe deiktn mou Kweltal oe eAkoeldn
KAlpoka. Otav otn SLdpKela evog ceAnViakoU UNvog avapévetal EKAeln HAlou 1) ZeAnvng avadEpetal n wpa
miou Ba cupPei. OL mpoPALPelg Baoilovtal o apaTNPAOELS TOU ApXLUAdN Kal TwV HabnTwy Tou Tou €ywvayv
OTIC JUPAKOUOEG aTn ZiKeAlD, OMWG AMOSEIKVUETAL Ao UTIOAOYLOHOUC Tou Goren Henriksson pe Bdon tnv
wpa NG €kAswdng tou HAlou mou avadépetatl otnv gAkoeldny KAlpaka. Mo tnv mpoPAedn twv ekAeiPpewv
XPNOLUOTIOLEITOL EKTOC QMO TOU ZApou n TputAdola mepiodog Ttou E€eAypol, Stdpkelog mepimou 54 €Twv, n
omola avadEpetal oto eyXeLPidlo xpriong Kot mbavotata UTAPXE MLKPH OXETIKH KUKALKN KALpaKa. SUVETWG
MMOpoUE va TILBOVOAOYOUHE OTL TIVEUUATLKOG TATEPAC, ) TIOTUTOUC, Tou MnxaviopoU eival o Apxtundng kot

KATOLOKEV OLOTHG TOU KATIOLOG VEWTEPOG TL.X. O ITIap)oG.

3TO €YXELPLOLO TOu Mnxaviopou avadépetal o 6pog odatpiov, TLX. Xpugouv opaipiov mMpodavwe yla Tov
Selktn Tou HAlou, Kal ...ouv opatpiov, GUVETWG lval BERBalo OTL ultnpxe €vag SeikTng Tou KATEANYE oE Xpuaon
odaipa kol propolue va urtoB£coupe OTL eiXe Kol GAAEG odaipeg ylo Toug MAAVATEG. MEPLKEG LIKPEC odaipeg
ard nuutoAuTIHoug AiBoug mou BpEbnkav oto vaudylo kal oL omoiot Oswpeital 6Tt gival movia matyvidlou,

TALPLATOUUE HE TIG TEPLYPAdEC TWV apXOiwV LNXOVIoUWY TTou Bplokoupe otnv BLAoypadia:

. MINAKIAION, OMEP AOTOX EPMHNEYZAI OY AYNATAI, XPYZIQ KAI ¢AEDANTINw AIAKEIMENON, EXON
ASTEPAZ ENTA, KAl QPOzKOMION (poAdt), HAION KAl ZEAHNHN, O HAIOE KPISTAAAINOZ, H ZEAHNH
AAAMANTINH (okAnpo métpwpa), O AETOMENOXZ ZEu: AEPINOX, O KPONOX OOITH:, H AOPOAITH
JAMNOEIPINOZ, O EPMHZ MAPATAINOZ, O QPOZKOMOZ AYTAINOZ (pappdpivog).

BAETIOUHE TIG OMOLOTNTEG TWV MEPLYPADWY TWV MAAVNTWY HE TOUG NUUTOALTIHOUG AlBoug ou BpéBnkav oto
vVauaylo, Kal onwg £xw amodeifel to ypavall D tou Mnxaviopou Ba pmopolos va gival TUAKO TOU UNXOVLIOUOU
miou Sivel tnv kivnon og €va MAQVATN KL Ao Ta YEWUETPLKA SedopEva eKTIUW OTL ATav yla Tov Ala ] tov Kpovo
(BA. BLBAlo Tou =. A. Moucd, Mnxaviopog Twv AvtikuBnpwv, ékdoon Evwong EAAvwv Quoikwv, ABriva 2011
kat 2" ékSoaon 2012, e€avtAnpévec).

H Umapén Tou Mnyaviopou evoxAel moAAoUG EEvoug, akoun kat EAANVeG, mou audlofntolv Thv auBevilkoTnTd
TOU Kat TNV EAANVIKOTNTA Tou. Alvw Ttdpa MOAAEG optAleg oTnV EAAASA KAl TO €EWTEPLKO, KOL EXW KAVEL TIOAEG
ETUTUXNUEVEG ekBEoel oe Mouosia kat MAavntdpla, Kol TAVTIOTE OTEPEOTUTN Elval Ul €pWTINCH TIOU
apdLopfntel tnv eAAnVIKOTNTA Tou. DUGCLKA N AIAVTNOH HOoU glval OTL AKOWUN Kol 0TNV AVTOPKTIKA | TNV ZEARvN
1 Ko Tov Apn, av eixe Bpebel mail EAAnvVikOg Ba Atav, dnwg amodeilkviel n ypadn Tou eyxelpLdiou xprong Tou
opxailou pnxovApaTog mou gival ypapuévn ota EAANVIKA PE XOPOKTNPLOTIKA ypaupata tou 150 pe 100 m.X.,

OTWG cupmepaivel o KAt gEoxnVv e8IKOG TEwC SleuBuvtng Tou Emypadikot Mouoeiou k. Xap. Kpttlag.

Mwg ovopaldtav, OUWC, KATA TNV apxalotnta o Mnxaviopog, TETola UnXavAUATa KATA TNV apxalotnta
ovopalovtav opxLKa Zaipe¢ kal apyotepa [Mivakec 1 Mvakidia, onmwe dlafaloupe ota apxaio Keipeva,

SnAadr o unxaviopog eivatl to apyaldtepo tablet, oo kat av polalel amnibavo.



Mowog édtiae tov Mnyaviopo

O péyog LaBNnUaTIKOG KL UNXAVIKOG ApXLUASNG KAL 0 GNUOVTIKOTATOC aotpovouoc Inmapyog eivat mbavotata
Ol TIATEPEC TOU TOAUTIAOKOU UNXOAVALATOC TTOU OVOUAIoUpME Mnxaviopo twv AvtikuBnpwv, mol aodalwg
€AKeL TNV Kataywyn amd tov Oaln, tov Owomnidn, Tov Apiotapxo Kot AAAOUG ylyavieg TNG EMLOTAMNG TOU

apxailou KOouoU.

ta BBAla umdpyxouv meplypadEG Tou poAoyloU Tou APXLUNON TIOU €XEL OMOLOTNTEG WE TOV MnXaviopo.
Zépoupe emiong ano ta apyoia BPAla otL 0 Apxundng eixe ¢TLAEEL SUO ACOTPOVOULKA UNXAVAUOTA, TO £va
ovopalotav mAavntaplo, mou £8wvav Tig BEoEl Twv oupaviwv CwHATWY oTov oupavo, O MapkeAhog Tou
KOTEKTNOE TLG TUPaKoUOEG TIG omoieg umtepaoTii{otav o ApXLURSNG oxeddv LOVOG Tou UE TG HEUPETELS TOU, E
TIG OMoieg €ixe KAPEL TOV PWUAikO OTOAO PE KATOTTPA, TIOU ELXE KATOOTPEWEL AAAQ TTAOLA E QPTIAYEG, TIOU
€pxve oldepévia BEAN e emavoAnmTikeéG BaAAIOTPEC, TPE Ta PNXAVAOTA TOU ApXLUndn HEeTd Tov ¢ovo Tou
teleutaiou amod tou Pwpaioug kat KpAtnoe To MAAVNTAPLO yLa
TOV €0UTO TOU evw £6wae TNV pnxavikn Oupavia cdaipa otov

Nao tng Eotiag (i Apetrg) otov KamttwAlo otn Pwun.

O Mnxaviopog mbavotata GpTiayTnKe UEPLKA XPOVLA UETA TOV
Bavato tou Apxiunén. O Tmmapyog anod tnv Nikata elvat €vag
oKOun TBavog  KatooKeuaotn¢ Tou  Mnxaviopol  Twv
AvtikuBnpwv. Oswpseital o peyaAltepog OAwv Twv EAAAVWY
OOTPOVOUWY, AV KOL EyW EKTIUW OTL 0 ApXLUNdNG, OmMwg
QIMOSELKVUETAL QMO T MEAETEG MOG, E€lval ONUAVILKOTEPOG

0.0TPOVOUOG TOU Imtmdpyou.

Ewkova O Innapyo¢ amo v Nikaita eivat mdavoc
Kataokeuaotng tou MnyoaviouoU twv AvtikuOnpwv, eneldn

Vewpeitatl o ueyadutepog OAwv twv EAANVWY aoTpovouwv.

Yripxav kot GAAoL pnxovicpod;

Yrnidpxouv meplypadég i avadopég mAavntapiwv Kal MApOUOlwV HNXOVNUATWY, KATIoOl amo Ta omola
ovopaZovtal Mivakeg R Mvakidia, mou divouv tn BEon TV oupaviwy cwHATwY. AtaBaloupe OTL 0 ApXLURdng
gixe priatel Suo tétola pnxavnuata, o Immapxog ixe KAMOLO MOPOUOLO UNXAVNUA, OTwE Kot o Noceldwviog
otn 2xoAn tou (MavemiotAuLo) otn Podo. Itnv MaAAia otnv moAn 2eBpdg oL apyaloloyol Bprkav Eva KUpto
Sloko (disque de Chevroches) pe eAAnvikég emiypadec twv UNVWVY (ALYUTTTLAKWY Kot Pwpaikwv Tou
xpnotomnolovoav ol EAANVEG) Kol Twv ACTEPLOPWY Tou ZwdLlakol KUKAOU, TBavwE LEPOG EVOG NLEPOAOYLOKOU
pnxoviopoU n pog odaipag. Emiong otn FaAAia Pp£Onkav pHeEPKA AKOUN TUAMOTA TTAPOUOLWY UNXAVNUATWVY.

Jtnv apxaia EAAnvikA MoOAn tng OABLag otn Tapdnvia Bpédnke TuRUa evog kalooxedlaopévou ypavallol Tou



" Awwva m.X., Tou ovopacoa ypavall tou Apxlundn, Kal To omoio umootnpixBnke apyotepa OTL QVAKEL OTO
MAavntdplo tou Apxundn mou o Mdpkelog eixe mapel kat éxaoce otnv OABLa otn Stdpkela ekotpateiag. O

Bpbdvog Tou Xoopon NTav emiong €va AUTOMOTO ME oupdvia cwpata. O MnXaviopog €XEL OMOLOTNTEG ME

poAdyLa OTWE aUTO TG MpAyag Kat tng Bevetiag.

. . m . ‘,‘;"ﬂ..-::" o P P
Ewova. O unxaviouog tng ZeAnvng. H SeAnvn ritav éva [apyu]pouv opaipiov moU EPLOTPEPOTAV YUPW OTTO
buo aéoveg kot aldale paoceig (Néa SeAnvn, mpwto TeTapto, MNMavoeAnvog k.AM.) kadw MEPLPEPETAL YUPW aTTO
™ I pe petaBAntn ywviakn tayotnta, onwc nmpoBAenst o B' Nouog tou KEmAep tov omoio pLueital pe emtuyia

o Mnyxaviouog. Qwtoypapia kat eneéepyaoio pe tnv uedodo PTM rou aventuée o Dr Tom Malzbender, HP.



Ewkova. To pueyadutepo tunua tou MnyaviouoU Ue Tov Ueyado Tpoxo tou HAlou mou kivei oAo tov Mnyaviouo,
QWTOYPAPNUEVO Kol ETTIEEEPYAOUEVO LE TNV UEG0S0 PTM mou avéntuée o Dr Tom Malzbender, HP. Aev
YVwpPIJoULE TL €ival Ol EYKOTEG TTOU EUPAVI{OVTAL TAVW OTOUG TEGOEPLG Bpayiovec. Towc kivouoav Toug

TAQVNTEG, TWV OMOIWV N KIvNon MEPLYPAPETAL OTO EYXELPLOLO Xprion¢ Tou Mnyaviouou

EkO€oeLg yLa Tov Mnxaviopo twv Avtikubnpwv

O Mnxaviopog Twv AvtikuBnpwv amotelet éva Baupdoio eAkuotr Twv aduwv otn Ohocodia, Tig EMOTAMES,
ta Mabnuoatikd, tnv Actpovopia kat tnv Texvoloyla Kol Tov XPNOLUOTOloUME WG Tétolo. O MnXaviopog
MpoodEpeTal OAHUEPA WG EKMALSEUTIKO epyaleio, €AKEL TOUG VEOUG OTNV TeXVOAoyid, OTIG EMLOTAUEG,
doocodia, apxatoloyia, pabnuatikd, tTnv wotopia, TNV yewypadia, kal aotpovouia. Tov HEAETOUUE Kal TOV
XPNOLUOTOLOUUE WG eKTIALOEUTIKO pyaleio. Tov xpnolpomnololpe o IxoAeia, Mavemotnuia kal EkBEoelg oe
OMo tov Koopo oe ekBEoeLg kal SLalé€elg pe aplotn tpofBoAr] tng EAMGSAG Kol TwV OMOTEAECUATWY HAG.

Jtnv EkBeon napouaotalovral o 20 moaveAA Ue aPLOEC, UTTOAOYLOTEG UE LOVTEAD GAANAETILOPACTIKA Kol LA HE



KLvoUpEeva oxEdLa. Itnv €kBeon extiBetal, omote pog ival SLaO£oLU0, KL OLOLWLA TIOU EXEL KATOLOKEUAOEL O K.
Awov. Kpldpng, HOBNUOTIKOG KoL KATOOKEULOAOTAG apxoiwv opyavwv. H ‘ExkBeon mepllaupdavel Suo
OAAAAETILOPAOTLKA LOVTEAQ (KATAOKEUAOMEVA Ao Tov KaBnyntn K. Mdavo PoupeAlwtn kat Thv KOAATEXVIS A K.
ApoaAio MopAiykn, mpofdalletal Bavpdoila cuvtopn tawia tou K. Nikou avvomouAou Kol TPLOLACTATES
aAAnAemidpaotikég dwroypadieg Tou k. Tom Malzbender, HP). H EkBeon mapouoialetal o€ 20 nepinou maveéAa
Slaotdoewv 70 X 100 €kOTOOTA, OE TPELG LE OKTW UTIOAOYLOTEG Kol €va DVD pe peyaAn oBovn (omote eivat
edIKTo).

‘Exouv mpaypatomnotnBei moAEg ekBéoelg avd tov Koopo. H mohaidtepn pe titho Oeol, pubol kat Bvnrol:
Avakalbte tnv Apxaia EAAGSa, oto Matdikd Mouceio tou Mavyatav, Néa Yopkn, HMA, 2007 éwc 2010, ixe
500 000 emiokénteg. AkohoUBnoav MoAAEG ekBéoelg, omwg otnv NASA Kennedy Space Center (Canaveral),
Drexel University, otnv Eupwrnn, énwg ota Eykaivia tou AteBvoug Etoug Actpovopiag, IAU Symposium 260 kat
‘EkBeon Téxvng, UNESCO Headquarters, Paris, aAAia, 15-23/1/2009 pe 1.000 emokémteg, oto MAavntdplo
Olsztyn tou Aotepookoreiou Olsztyn omou mapatnpovos o Komépvikog otnv MoAwvia, 06/5-20/9/2009, 10.000
ETILOKETTEG, 0TO 130 Emiotnuovikd Picnic tng MoAwvikng Padlodwviag, kat tou Kévtpou Alddoong Emtotnuwy
Komépvikog, n peyalltepn umnaibpla ekbnAwon otnv Evupwnn ylo tv mpowbnon tng enotiung, BapooPia,
MoAwvia, 30/5/2009 pe 4.000 emiOKENTEG, 0TO ACTPOVOULIKO lvoTitouto ZAoBakikng Akadnuiag Emotnuwy,
Tatranska Lomnica, ZAoBaxia 01/10-07/11/2009, oto 340 ZuveEdplo tng MoAwvikng Aotpovouikrg Etalpsiag oto
Ivotitouto Quotkrg tou Maverotnuiou Jagielonian, KpakoBia, MoAwvia, 15/9-30/10/2009, pe 350 £MIOKEMTES,
oto XXIII International Congress of History of Science and Technology, Technical University, Budapest, Hungary,
2009, pe 2000 emiokénteg, Mouoegio Gustavianum, to Maverotiuo tng OuPdAa, Ouddia, Zoundia, 31/1-
26/4/2009 pe 10.000 emiokénteg (éktote SuTAacldodnke o aplOUoC emoKenTwy tou Mouaoeiou), oto Mouaeio
Cosmocaija Bapkehwvn, lavoudpto 2010, pe 1000 emIOKENTEC, APKETEG oTNV EANGSO OTwe oTo UVESPLOKO Kall
MoAtlotikd Kévtpo tou Mavemiotnuiov Matpwv, MNdatpa, 05-08/4/2009 2000 emiokEmteg, oto lwvikd Kévtpo,
ABnva, AekéuPpn 2008 pe lavoudplo 2009, pe 3000 emiokémteg, MoAtlotiko Kévipo Anpou PeBlupvou
P£€Bupvo, 27-30/3/2009 300 emokemnteg, oto Kpavidt ApyoAidag, amd 23/3/2009 pe 500 emiokEmteg, oto 30
EMLoTNUOVIKO ZUMTOoLo: «EmotAun kat Téxvn» tng Evwong EARvwy Duoikwy Kot Xapokomelo Maveniotn Lo,
12-15/10/2009 pe 2,200 emiokénteg otnv 70 Tuvédplo tng BaAkavikic Evwong Duoikng otnv AAe€avSpouToln,
9 -13/09/2009, pe 500 emokémteg, To 60 MaveAnvio 3Juvédplo yla tnv Epaocttexviky Aotpovouia
Ale€avbpoUmoAn, EANGSa 25-27/9/2009, pe 400 emiokémteg, Juvedplakd kot [MoArtlotikd Kévipo Ttou
Mavemotnuiov Natpwy, MNatpa, EAAGSa, Ampiliog 2009, IkidBo, Kévtpo Afpou 3kidBou, femtéuBpng 2009,
k1o, AUkelo Zkiabou, lavoudplog, OeBpoudplog 2010, ZxoAn EAAAvwv Maiwdela, P6So, Noéuppng 2009,
YxoAelo Xiou, EKDE Xiou, AekéuBpng 2009, Ixoheio KaAABEag, AekéuBpng 2009, O£oyvig, MoAttioTikd Kévtpo
Anpou Meyapwv, OeBpoudplog 2010, Moucoeio Emotnuwy kat Texvohoyiag Mavemiotnuiov Natpwy, Natpa,
2010 (poviun €kBeon), oto MoAwtiotikd Kévipo Aeddwv, Aeddoi, 27-31 louAiou 2010 300 €mMIOKEMTEG, OTA
KuBnpa, otn Aéoxn ApxutAoldpxwv otov Melpatd pe 150 eniokenteg, oto Bavpacio Nautikdé Mouoesio Kpntng
ota Xovid pe 1000 emiokémnteg, otnv Adpikr otnv BiBAloBrkn tng AAe€avdpelog eykawvidadnke tnv 30/11/2008
kal e€akohouBel pe meploocotepoug and 10.000 emokémteg, oto 7em Salon d 'Astronomie otnv moOAn tng
Alyepioc Kwvotavtivn, EkBeon otnv moAn Kwvotavtivn, Ahyepia 30/10-1/11/2008 6.000 eniokénteg €kBeon oto
CRAAG, Centre de Recherche en Astronomie et Astrophysique, Geophysique, Aotepockomeio Alyepiou,
Alyepia sykaivia 2/11/2008, 500 emiokenteg, otnv dnuopévn Aumetelo EAAnvikr ZxoAn oto Kaipo, Aiyumro,
oto Apyxatohoyikd Mouoceio QAwpwvag, Moviun €kBeon esykawidotnke otg, 29/11/2008, oto dnuLopévo
ABepwdelo, tnv EAAnvikn 2xoAf otnv AAe€dvdpela, Alyurto, og poviun €kBeon eykavidotnke otig, 29/11/2008
Kal ToAAG oyoAeia ava tnv EAAGSa.
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Antikythera Mechanism painting by Mrs Evi Sarantea, now at the National Archaeological Museum,
Athens.
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Introduction

The Antikythera Mechanism (originally called Table or Tablet, MINAZ, MINAKIAION) is the
oldest known advanced scientific instrument. It is a dedicated astronomical computer
working with gears, constructed by Greek scientists during the Hellenistic period, probably
around 150 to 100 BC (Ch Kritzas, priv. comm. 2006), somewhere in the Greek World. Its
dimensions are approximately 32x22x5cm. The Antikythera Mechanism is one of the
greatest discoveries of ancient artefacts globally, as it proves that humans conceived and
constructed a Mechanical Cosmos much earlier than we believed. It also provides evidence
of the long history of advanced technology and miniaturization, as the Mechanism is
constructed with very small gears with teeth of the order of 2mm.

The Antikythera Mechanism is a calendar and an astronomical, meteorological, educational
and cartographic device. It is the oldest analogue computer, the first known Mechanical
Cosmos, probably a Planetarium and possibly an astronomical clock. It was made by Greek
scientists, based on appropriate knowledge of astronomy, mathematics, physics,
engineering and metallurgy.

The Mechanism is an epitome of Greek natural philosophy, as it models the universe using
mathematics, following the Pythagorean doctrine that numbers determine everything and
describe nature.

The Mechanism is made with carefully designed and cut bronze gears with triangular teeth,
created to perform specific mathematical calculations with gear trains allowing the user to
find the position of celestial bodies in the sky. Greek astronomers at the time modelled the
motions of astronomical bodies with epicycles, like the Fourier series of today. The actual
sizes of the gears have been optimised to minimize friction, give appropriate strength
without breaking and work without bearings. Various alloys of copper with tin and a bit of
lead were used. The gears are made of a harder alloy; the teeth are hardened. The plates of
the Mechanism on which the text of the user manual is written are made of softer material.
Special care has been taken regarding the design and material of axles and shafts, some co-
axial, with variable cross section.

Antikythera Mechanism, the oldest computer 7



A bronze model of the Antikythera Mechanism, created by Mr Dionysios Kriaris, according to
our data, now at the National Archaeological Museum, Athens.

In brief, the Mechanism:

shows the position of the Sun,

shows the position of the Moon (including its phase),

predicts solar and lunar eclipses,

determines the date of important Greek Games and Festivities, the so-called Crown
games: the Olympics, the Naan, the Pythian, the Nemean and the Isthmian.

PwnNnPRE

Festivities enable people to mark the passage of time and have a functional calendar for
agricultural and pastoral purposes, fishing and hunting, which was, and still is, essential for
the survival of all societies. In these festivities the Greeks had not only athletics, as we
assume based on our experience of modern Olympics, but also poetry, theatrical and
musical competitions.

This wonderful scientific instrument is on display in the National Archaeological Museum in
Athens, together with other treasures which were found in a large shipwreck (more than
300 tones) that probably sank between 80 and 60 BC. The ship was full of Greek treasures
that were on the way to Rome.

The Mechanism was found near the small Greek island of Antikythera, at a depth of 45-60
meters by Symian sponge divers.

8 Xenophon Moussas



Museum, Athens.

A synthetic image of the largest fragment of the
Antikythera Mechanism, created using Dr Tom
Malzbender’s PTM method. National Archaeological

It is the only scientific instrument that has survived prejudice and the recycling of copper

and bronze that were very valuable in ancient times. It is an astronomical instrument much

more advanced than any astronomical clock appearing after the 14th century in Western

Europe.

The Mechanism determines the position of the Moon using movement based on epicycles,

initially developed by Apollonius and Hipparchus.
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Archaeological Museum, Athens.

o %o0ri00e, ! “OO081 My e 4

The gears, from the Antikythera Mechanism painting by Mrs Evi Sarantea, now at the National
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The Sun, the Moon and the planets, from the Antikythera Mechanism painting by Mrs Evi Sarantea, now
at the National Archaeological Museum, Athens.

The Mechanism has its roots in the theories of Thales, Aristarchus, Apollonius,
Eratosthenes, notably Archimedes and Hipparchus. These ideas were continued by

Posidonius, Islamic astronomy, and most probably in the Byzantine era and later in the
West after the 14th century.

10 Xenophon Moussas




Today the Antikythera Mechanism has a high educational value and we use it to attract new
and especially young students. We have created several exhibitions and talks around the
theme of the Mechanism and the history of Greek Science around the world. The study of
the Mechanism draws on many disciplines, such as science, technology, mathematics,

history, linguistics and philosophy, and this makes it a great attraction for students of all
ages.

Radiograph of the largest fragment of the Antikythera Mechanism, revealing its structure.
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An ancient ship wreck full of treasures

The Mechanism was found by Greek sponge divers sometime between 1900 and 1902 near
the Greek island of Antikythera, halfway between Crete and Peloponnese, in a huge
shipwreck from the 1st century BC. The ship was large, probably up to 60 m long (though
according to some, perhaps only 10-12 m?). It was a Greek or Roman merchant, cargo or
even pirate ship.

Archaeologists infer from the cargo that the ship was on its way from Greece to Rome, as
was very common, having visited several ports around the Greek seas. It is possible that the
captain or ship owner was from Pergamon, as a “treasure” of coins found in the shipwreck,
dated between 80 and 62 BC, came mainly from this important city.

The ship was on its way to Rome, full of Greek treasures, like the ones we find in museums,
villas and palaces in Italy. These treasures were probably official war loot or merchandise
meant for the Romans, some of them copies made especially for the Romans. This huge
ship sank in the northern part of the small Greek island of Antikythera, between
Peloponnese and Crete. This small island was, for a short period, a naval base of the
Persians, so it was very well fortified, and at other times it was a pirate port, as it offered
safe base and a very good castle.

<%
= AN
C L2
G - =
possible routes ®
of the ship to ltaly
ﬁ 7 -
ANTIKYTHERA

Possible journeys of the Antikythera ship from Greece to Rome.

! according to admiral J. Theophanides who dived there on several occasions (private comm. 2006, 2009)
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Silver coins found in the shipwreck, most of them from Pergamon, which suggest that the ship’s
captain was based at Pergamon. National Archaeological Museum, Athens.

The sponge divers from the island of Syme perform the first undersea archaeological excavation to
rescue all the treasures of the ancient ship, off the island of Antikythera. In the small boat, officials
from the Ministry of Education and archaeology Professor Economou, of the University of Athens.
Photograph from the warship Mycale that helped in the excavations, 1901.
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The ship was on its way to Rome. Pliny the Elder, in his book
Natural History?, writes that Mummios filled up Rome with Greek
statues. Originals and copies were brought from various Greek

cities.

The ship was full of approximately one hundred marble statues:
Apollo, Mercury, Ulysses and Diomedes with his horses, the
gigantic Hercules (similar to the Farnese Hercules of the Naples
Archaeological Museum, with many copies around Italy and
elsewhere), two large statues made of bronze and a few smaller

statuettes.

Treasures worth mentioning are the very handsome Antikythera
Youth, probably the most beautiful bronze statue in any Greek
museum. It depicts a young man holding something hanging off

his hand, perhaps the head of the Medusa (hence Perseus). Also The Antikythera Youth, a
made of bronze is the very expressive Antikythera Philosopher. marvellous statue

The so-called Antikythera
Philosopher, holding a pen in
his hand, found in the ancient
shipwreck, off the island of
Antikythera, 1901. National
Archaeological Museum,
Athens.

holding something
Together with these there was a hanging off his hand,
small bronze lyre or guitar and the | Pe"haps the head of the

. . Medusa (Perseus?)
remains of a few beautiful sofas found in 1901, in the
with nice bronze ornaments (with ancient shipwreck, off
lions and ducks) fitted in the wood. | the island of Antikythera.
| like to call these Louis XIV sofas; National Archaeological

they continue a more than a Museum, Athens.

millennium long tradition of
sophisticated furniture, like the one found in prehistoric
Thera (Santorini) in a cavity in the volcanic ash of the
explosion of the early 17" century BC (based on radiocarbon
estimations).

Amongst these treasures was a peculiar old clock-like object,
covered with seaweed and sea creatures, corals etc., rusted
with some gears underlying the calcified surface that the
archaeologists and curators eventually managed to free from
foreign substances. Some of the divers and archaeologists
initially thought that the object was an old clock that had

fallen off a contemporary ship, in the same place as the old shipwreck. The odd object had
an inscription: it was part of the manual of the instrument, discovered on one of the
surfaces, where they read “sun ray” (HELIOU AKTIS) written in Greek. This proved that it was
an ancient astronomical device; several investigations of the object started that have lasted

from 1902 till today.

% Natural History, XXXIV, 36.
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A synthetic image of fragment C of the Antikythera Mechanism, created using Dr Tom
Malzbender’s PTM method. Two concentric circular scales are visible, with the year divided into
365 days and a map of the sky with the zodiac divided into 360 degrees. In this image part of the

manual of the Mechanism is written on a plate made of a soft alloy of copper. National
Archaeological Museum, Athens.

Studies of the Mechanism

With the first investigations (around 1902 to 1910 and 1925 to 1930), it was obvious that
the astrolabe, as some people initially called the complex instrument, was much more
advanced than any known astrolabe. Some studies proposed much-elaborated models,
including displays of the Planets. Rediades, Rados and Theophanides (all of them Greek
Navy officers and eventually admirals) wrote a number of articles about it between 1903
and 1930. Theophanidis even constructed a bronze working model of an astronomical clock
(that cost him his fortune) which displayed some of the planets. Some very intriguing
results came with the advent of 3D X-ray studies by Price and Karakalos (Price, 1978) and
later with tomography (Wright 2000).
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Recent studies

More recently, work has been carried out by a new team from the University of Wales at
Cardiff, the Aristotle University of Thessaloniki, the National and Kapodistrian University of
Athens and the National Archaeological Museum, Athens. The team has performed new

The mechanism of the Moon, which
predicts the position and phases of the
Moon. A synthetic image of the largest
fragment of the Antikythera Mechanism
created using Dr Tom Malzbender’s PTM
method. National Archaeological Museum,
Athens.

analyses, using nonlinear microfocus tomography
and 3D photography, which have yielded many
unexpected, intriguing and revolutionary results
(see Freeth et al, 2006, 2008).

The most important findings are the discovery
that the Mechanism predicts solar and lunar
eclipses and models the complex motion of the
Moon very realistically. The Moon in the
Mechanism moves with a variable speed around
the Earth following, to a good approximation,
Kepler's second law.

We know from the ancient literature that
Hipparchus (190 to 120 BC) and other
astronomers, and possibly others before him like
the Great Archimedes and Aristarchus, knew very
well the variable speed of the Moon during the
month and the eccentricity of the Moon’s orbit
around the Earth. In the Mechanism, the variable
speed of the Moon is realistically translated into
the motion of trains of gears using four identical

ones with two of them interlinked through a pin in a slot (first noticed, but not explained,

by Rediades back in 1907).

3D photographs of a fraction of the Mechanism that show what can be seen using the PTM method
developed by Dr Tom Malzbender of HP. On the left we see the initial composite photograph, made of
40 normal photos. In the middle we have “taken off the rust” using mathematical and optical
techniques, and on the right we display the normal vector perpendicular to the surface the object,
which allows us to know the orientation of the surface.
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In the Mechanism, the motion of the Moon is based on the mathematical model of
epicycles, which is thought to have been developed by Hipparchus, although it is possible
that the idea is even older. The pin-and-slot produces a sinusoidal variation in the speed of
the Moon. Two of the gears have parallel but slightly offset axles, and one gear drives the
other with the pin that enters into the slot of the other, giving in this way a variable torque
during its rotation. In this way one gear drives the other at a variable speed and the Moon
moves faster at perigee and slower at apogee, a fact that was well known to ancient
astronomers, as we know from various old texts concerning the motions of the Moon, Sun
and the planets. The offset of the axle is equal to the eccentricity of the orbit of the Moon
around the Earth, and so accounts for the elliptical shape of the lunar orbit.

The “Ancient Kepler” 18 centuries before Kepler; Archimedes or Hipparchus?

Who was the ancient astronomer who designed and constructed the Mechanism? We know
Archimedes constructed two similar mechanisms, and other automata, like his astronomical
clock, knowledge of which survives in several Arabic manuscripts (unfortunately the original
Greek manuscript has been lost). It has been claimed that the measurements for the
construction of the Mechanism were taken at Syracuse, Sicily at the time of Archimedes
(Henriksson, 2009, based on our measurements). Some eclipses were measured there by
astronomers using a clock before the death of Archimedes and many more after the
Romans killed the great mathematician. This proves that Archimedes was also a great
astronomer who performed measurements. We know that Archimedes constructed
instruments that measured the angular diameter of some celestial bodies, and our recent
studies prove that he had a philosophical school with disciples that continued to take
astronomical measurements after his death. Perhaps his students sent the eclipse data in
tables (and hence the name of the instrument Tablet) to other Greek astronomers, and one
of them, perhaps Hipparchus, constructed the Mechanism, knowing of Archimedes’
prototype.

Gears for calculations and modelling of natural phenomena

Based on Aristotle's texts, books by Heron of Alexandria and Pappus of Alexandria and
references to Archimedes works “on [celestial] spheres”, it is evident that the Greeks used
cylinders and gears in automata, such as mechanical universes, to perform automatic
movements. Greeks used circles or spheres in mathematics to model several phenomena,
in the way today we use Fourier series, or spherical harmonics. Turning circles allow us to
perform geometric calculations using gears and this is the reason the Greeks had something
of an obsession with using circles in their mathematical constructions and models. This is
perhaps because they could translate the mathematical calculations to the motion of gears
and construct mechanical models which performed the appropriate mathematical
operations that modelled the position and phase of the Moon.
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The invention of gears is very old and perhaps originates from the use of tangent cylinders,
usually covered in leather to increase friction, which allows one turning cylinder to give
motion to the other. Over the centuries, humans added wooden teeth to the cylinders, and
during Greek times they developed this further, using bronze and various alloys for the
gears and teeth, in constructions such as war machines.

Mathematical calculation could be performed using pebbles or holes in the ground, like the
Aubrey holes of Stonehenge, or the megaliths. In the Mechanism, the calculations are
performed using a train of gears which have the appropriate number of teeth to represent
the correct fractions and ratios of integer numbers (Freeth et al, 2006).
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The spiral scales of Meton’s calendar, based on the phases of the Moon and the
Olympic dial (top), the eclipses in the spiral scale of Saros (below). From the
Antikythera Mechanism, painting by Mrs Evi Sarantea, National Archaeological
Museum, Athens.

The functions of the Mechanism

The Mechanism works with carefully designed gears made of bronze®. These gears perform
certain mathematical operations as they move around axles.

? Like old electricity meters or ancient calculating machines used before the electronic era.
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On side A of the instrument, two concentric scales with the zodiac and the solar year show:

1. the position of the Sun in the sky during the year, using a pointer with a little golden
sphere,

2. the location and the phase of the moon during the month, using a little silver sphere
that rotates around two axes.

The instrument probably also had pointers for the planets. From ancient texts, we know
these pointers were made from valuable rocks and showed the positions of the planets
with variable speed in a realistic way.

On side B of the instrument, pointers in four complex calendars predict:

1. solar and lunar eclipses, based on:
a. a period of Saros, lasting 223 months (spiral scale),
b. the larger period of Exeligmos lasting 54 years (small circular scale);

2. the reappearance of the moon with the same phase in the exactly the same position of
the sky using:
a. the 19-year period of Meton, which is still used for the Christian Greek Orthodox

Easter (spiral scale),

b. the Callippic period of 76 years (small circular scale);

3. the years of the Crown Games: Olympic, Nemean, Pythian and Isthmian (small circular
scale).

The Mechanism was probably a self-powered clock with continuous movement. We base
this hypothesis on many ancient texts that describe similar mechanical Universes,
planetaria and the astronomical clock of Archimedes. The original name of the instrument
was Sphere (of Archimedes) and later it is called Table or Tablet [[TINA= and MINAKIAION].

Why do humans need calendars and knowledge of astronomy?

From very early in prehistory humans understood that their lives depended on food
gathering, hunting and fishing, and later on agriculture and planting. These activities
depend on the length of the day, the position of the rising sun on the horizon and the
phases of the moon. Humans gradually developed calendars related to the sun for
agriculture and to the moon for fishing and hunting.

Humans soon realised that the tropical year (365.25 days) is not a multiple of the lunar
month (29.5 days). For lunisolar calendars to work well they needed more complicated
mathematics to allow them to combine cycles of months and years.
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They realised that the planets were also useful for measuring time. Venus was an especially
good indicator of time because it is one of the brightest objects in the sky and has several
characteristic periods as seen from Earth.

A synodic period is the time it takes for a planet to reappear in the same position in the sky
as seen from the Earth. Five synodic periods of Venus is equal to 8 years (equal to 99
months of the ancient calendar, or two Olympiad periods). Therefore Venus becomes a
very useful planet to observe in order to measure an 8 year cycle in a lunisolar calendar.
Many early societies and civilizations used such a calendar.

Planetary gear. A gear inside a concave gear can reproduce the motion of a planet. A gear inside a
hollow gear can move tangentially to the outer gear and give an epicyclical motion of a planet. From
the relative gap between the inner and outer gear we can calculate that it was probably made for
Saturn, located 10 times further from the Sun than the Earth. Notice the coil that turns the gear.

Venus was also associated with women and childbirth as two of its phases around the sun
last exactly 9 months, equal to the pregnancy period.

The ability to observe the sky and to use these observations to predict when to carry out
important activities, such as plowing, sowing seeds, starting sea journeys, was very
important and gave power and prestige to those that had it. Correctly predicting
astronomical phenomena gave power and admiration. The study of all astronomical
phenomena became even more important as some societies believed that all astronomical
events affected their lives.

Eclipses in particular were important as humans became scared when the sun or the moon
disappeared. Eclipses were studied because they were seen as bad omens. The course of
history has changed several times due to an eclipse. Humanity might have been completely
different if Athenians had not been afraid of a lunar eclipse, and had not refrained from
being engaged in the battle against the Spartans, the Peloponnesians and Syracusians. The
war was won by the Peloponnesians who were persuaded by a Syracusian astronomer that
the lunar eclipse is a natural phenomenon. To predict an eclipse gives significant power.
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The user manual

The Mechanism has a user manual with instructions, like any good instrument or computer.
The manual has a mechanical section and an astronomical section. The instructions are
written on every available surface of the brass plates of the cover.

Part of the manual of the Mechanism, written on plates

made of a soft alloy of copper. It states the laws of
nature (periodicities) used to predict eclipses and the
phases of the Moon. A synthetic image created using Dr
Tom Malzbender’s PTM method. National Archaeological
Museum, Athens.

Planetarium

The manual has many astronomical
terms and references, in particular to
the movement of planets, especially
to the stationary points of a planet as
seen from Earth.

It gives the periodicities of celestial
phenomena, like the eclipses, i.e. the
laws of physics the designer and the
constructor of the instrument have
used to make it.

There are indications that the manual
includes instructions for taking
astronomical measurements, like the
altitude of a celestial body (the Sun),
or the angular distance of the moon to
a certain star, which can help to
estimate the longitude of a place,
provided you have appropriate tables
(hence the name of the Mechanism in
antiquity: tablet).

It is almost certain that the instrument was a planetarium. It has many references to all the
planets by name. In ancient Greek and Latin texts there are several descriptions of similar
mechanisms which model the motions of the planets, which according to Cicero moved
“neither with constant speeds, nor random”. In other texts we are informed that these
instruments, called Tables or Tablets, give the perigee and apogee of the Moon, the Sun or

a planet.
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The planetary gear produces the motion as seen from Earth, like the ones depicted in this
image from Encyclopaedia Britannica, 1777.
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Abstract. The Antikythera Mechanism is the most sophisticated ancient astronomical
instrument and analogue calculating machine known to the scientific realm. It is the
most sophisticated device from the ancient Hellenic world constructed somewhere
between 150 and 100 B.C., almost a century after the death of Archimedes. The
Mechanism has great educational potential; it appeals to inquiring minds as an
astonishing artifact of science and technology. The latest research findings reveal
significant cultural and social function in its operation (Freeth et al. 2006; Freeth et al.
2008). This astonishing astronomical instrument possesses an interdisciplinary value.
It has recently been proposed that this ancient device, known as the world’s first
computer, may be used as an educational medium, to engage the general public, and
especially to attract students to both the exact sciences and to the humanities. The
astronomical and technical knowledge embedded in the Mechanism could also be
used to approach some aspects of modern science through the unknown technological
achievements of Hellenic antiquity.

Keywords. Antikythera Mechanism, astronomical instrument

1. Introduction. The Antikythera Mechanism is an astonishing astronomical
instrument of the ancient Hellenic world. The unknown manufacturer constructed it
with gears made of bronze that permit the performance of calculations. The
instrument probably epitomizes all the astronomical knowledge of its era. The The
Mechanism is a unique artefact in many ways —and the only device of its kind known
today. It is both an astronomical instrument (Rediadis 1908) and an analogue
computer (Price 1959; 1974; Theofanidis 1934). Scientists and engineers understood
its priceless value since the day of its discovery (Svoronos 1903).

It was discovered in 1901 near the small Greek island of Antikythera during a sponge
dive (Svoronos 1903), whose fragments were part of a large shipwreck of the 1%
century B.C. that was full of ancient treasures. This intriguing and mysterious device
has perplexed many scientists who have been studying it through today (Moussas,
1991, Freeth et al. 2006; Freeth et al. 2008; Wright 2007). The research studies of the
Mechanism continually unveil extraordinary information about the ancient Greek
science and technology, some of which are unknown and very surprising. It is an
instrument whose study leads to a complete revision of the history of science,
technology, astronomy, mathematics and even philosophy.

The ancient instrument of the Mechanism has many dial displays mostly circular and
two spiral, with pointers, some of which are quite complex. One dial is on the ‘front’
and the rest of the dials on the ‘back’ side of the Mechanism. The pointers are driven
by gears that rotate by a single input shaft (Freeth et al. 2006; Freeth et al. 2008; Price
1959; 1974; Theofanidis 1934). The device was originally housed in a wooden case,
with its manual written on every available surface of the Mechanism. It appears to
have been constructed between 150 and 100 B.C. (private communication, Charis
Kritzas, 2006).

The bronze fragments of the original are on display at the National Archaeological
Museum of Athens and they are being globally investigated, like other important
items of astronomical instruments, such as the disk of Chevroches (Devevey et al.
2006).

2. The interdisciplinary value of the Antikythera Mechanism. As technology
penetrates into the global community’s daily routine, people find themselves in need
of different types of technology applications and gadgets that they have to use every
day. As a result, they need to develop special skills and acquire appropriate



knowledge in order to understand the way things work and avoid the possibility of
looking at them as the offspring of magic.

Despite its mysterious and complex nature, the Antikythera Mechanism is a unique
educational resource and tool. It is suitable for teaching modeling of nature by using
laws of nature, mathematical methods and the translation of the gears’ motions into
mathematics. The Mechanism is the oldest known mechanical device in the universe,
which proves that science can model the universe with mathematics, astronomy and
engineering.

The Mechanism is a great attractor to children for science, mathematics and
technology, but also for astronomy, philosophy, history, linguistics, geography,
modeling, physics, metallurgy and many more (Moussas et al. 2007). Therefore,
exhibitions around the world (see Table 1 below) highlighting the Mechanism, offer a
tremendous opportunity for interaction between scientists and the public. For
example, the Children’s Museum of Manhattan (CMOM) in New York City is the
only museum in America currently showcasing a reconstruction model of the
Mechanism. Also, through their short audio-visual presentation, visitors from age 6-to
adult, learn that it was the ancient Greek understanding of causality that led to the
development of the scientific method we use today. At a nearby interactive kiosk,
visitors learn how modern technology is being used to unlock the mysteries of the
Antikythera Mechanism and learn how this Greek machine is altering our
understanding of the history of science.

These versatile events focus on the display of an exact replica of the Antikythera
Mechanism in the same scale as the original. The reconstruction models depict the
Mechanism’s geared infrastructure and reveal its brilliant operation. Apart from the
reconstructed device, each exhibition includes multimedia interactive software that
enables the visitor to watch the history of the Mechanism as well as investigate and
understand its functions and capabilities. In addition, elucidatory panels are on display
at the surrounding area, in order to involve the visitor in the roots of Science and
Astronomy. During the exhibitions, public lectures concerning the amazing story of
the Mechanism are given to the general public, introducing them to the ancient
technology. In turn, this allows visitors of all ages to easily view the conjunction of
modern science and historical heritage through the Antikythera Mechanism-and
continue the conversation at home.

Most importantly, these exhibitions constitute a dynamic way for studying and
learning more about Astronomy, Mathematics and Science, revealing the
interdisciplinary value of the Antikythera Mechanism.

It is obvious that the Antikythera Mechanism seems is an incredibly resourceful and
educational tool for changing the way the general public views Science and assists
people to simplify Mathematics and Astronomy.



Table 1: Exhibitions Overview.

Number
Event Place Date of Visitors
Gods, Myths and Mortals:
Discover Ancient Greece From 2007 to 2010
Children’s Museum of New York, USA (2010, Hellenic 500,000
Manhattan Museum in Chicago)
National touring exhibition
Municipal Theatr_e of Alexandroupolis, 5/5/07 180
Alexandroupolis Greece
N. Makri,
Church Children Camp Alexandroupolis, 1/8/08 140
Greece
Exhibition in Constantine o ntine, Algeria  30/10/08-1/11/2008 6,000
7em Salon d'Astronomie
Exhibition at CRAAG,
Centre de Recherche en Algiers Observatory,
Astronomie Astrophysique Algeria 2/11/08 50
et Géophysique
Museum Gustavianum Uppsala, Sweden 31/1/09-29/04/09 10,000
Uppsala, Sweden
IAU Symposium 260 and UNESCO, Paris,

Art Exhibition France 15-23/1/2009 1,000
Aurora Polaris, Grundtvig Athens, Greece 9/2008 30
Aurora Polaris, Grundtvig ~ O1S2/N Planetarium, 5/2009 300

Poland
Planetarium Science Center
Bibliotheca Alexandrina Alexandria, Egypt 1-30/11/2008 2,000
Alexploratorium
City of Chios, Greece Chios, Greece 9/2/2008 200
City of Ermioni Ermioni,Greece 2/2008 120
Culture Center City of Rehtymnon, Crece, 27-30 March 2009) 300
Rehtymnon Greece
Amphitheatre of
Gymnasium Kasos, Greece 30/7/2008 300
HELEXPO/DETH Thessaloniki, Greece  9/2007 and 9/2008  4000+4000
International Fair 2007
Zappeion, Research and Athens, Greece 5/2007, 11/2008  3000+3000
Innovation exposition
lonic Centre Athens, Greece 22/10/2008-14/12/2008 7,000
. Permanent exhibition
Abet Grgealirichool n Cairo, Egypt inaugurated on 300

29/11/2008
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A6 Tov ALEEAVOPO GTOV Apyipunon Kat Tov Mnyoaviopd tov Avtikvdpov

EENO®QON MOYZAE, Kafnyntg @uoikig tov Atactipatog, Atevboviig tov [aveniotpuokod Actepocskoneion
tov [Mavemotpiov ABnvav, Atevbuving tov Epyactmpiov Aotpopuoikig, tov Tuiuatog duciknig, tov EOvucod
kot Kamodiotprokov Iavemotnuiov AOnvav. EALAG

Email: xmoussas@phys.uoa.gr

Ewayoym

Xe avtd 10 GpBpo emyelpeiton pio Topovsioon e GLUPoOANG Tov MeyouréEavopov oty avdmtuén Tov

TOYKOC U0V TOMTIGHOV Kol E0IKOTEPA 1] GLUPOAT TOL GTNV €EEMEN TOV EMGTNUAOV.

H EA\Gda ko o EAAnvikdg yopog katéyel onpavtikn 0éon oty moykoco koviotpa omd TV ToAatoAldikn
emoyN], OMWG £S5V TPOSPATEG PEAETEG OV JELYVOLV OTL 0TO Atyaio £yovpe Guyvh PO TAOT®OV HECWOV
kot vavoirhoio omd to 130000 pe 100000 7m.X., 6nwg amodeikviovy HEAETEG OV OVAKIALYOV GYETIKA
TPOGPATU HOVILEG EYKOTACTACELS avOpOTOV TOAD vopitepa amd OTL OVOUEVOTOV o0 TNV OVTIANYT OV

EYOVLE Y10, AVATTVEN TOMTIGHOD amd TPOYOVOLC TOL avOpdIOoL .

To moAvoydéc Tov €0GPOVE, TO TOAAN OYETIKA WIKPO VNold, TOPEYOLV KOATAPLYLO OO TO UEYAAQ
OIAOVPOELDN KOl TIC OPKOVOEG TOL KLPLOPYOLV KATG HeYOAEG TeplOdoLg oty MrePwTIK) EAAGda Kot
dUGKOAEDOVY TNV avATTLEN Kot eEAMAMOT TV TPOYOVEOV TOL 0vOpOTOL. AVTIOETME Ta VNGLA ATOTEAODY
WOVIKG KATaQVYLO €TEWN Ol EMKIVOLVOL BNpevTég, To. PEYAAN OIAOVPOELON KoL Ol OPKOVOEG, OEV EYOLV
apketd (OTIKO Ydpo Yo va em{oovV Kot vo, avoartoxfovv kol va ameilobv Toug avBpdmovg, ot omoiot

I3 s / r s " ; 2
AéovV 10 Aryaio kot {ovv 6TIg Vioovg amd v 15" yietia .X., Tpwv TV veolbikn emoyn.

! Thomas F. Strasser, Eleni Panagopoulou, Curtis N. Runnels, Priscilla M. Murray, Nicholas Thompson, Panayiotis
Karkanas, Floyd W. McCoy and Karl W. Wegmann, STONE AGE SEAFARING IN THE MEDITERRANEAN: Evidence
from the Plakias Region for Lower Palaeolithic and Mesolithic Habitation of Crete, THesperia: The Journal of the
American School of Classical Studies at Athens, 79, 145-190, 2010).

Thomas F. Strasser, Curtis Runnels, Karl Wegmann, Eleni Panagopoulou, Floyd Mccoy, Chad Digregorio, Panagiotis
Karkanas, Nick Thompson, Dating Palaeolithic sites in southwestern Crete, Greece, ,Journal of Quaternary Science, 26,
553-560, 2011

The Early and Middle Pleistocene Archaeological Record of Greece: Current ...

Vangelis Tourloukis, Leiden University Press, 2011. TIpénet va npocBécm ot apeioPerteitor and opiopévovg Ot M
Kpnm frav vnot mpwv va avoiovv ot [ToAeg tov HpakAiéovg (to I'pPartép).

% N. Laskaris, A. Sampson, F. Mavridis, |. Liritzis, Late Pleistocene/Early Holocene seafaring in the Aegean: new
obsidian hydration dates with the SIMS-SS method, Journal of Archaeological Science, 38, 2475-2479, 2011
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O moMTiopog yevvigtal oty mpoondbsio Tov AvBpdnov va emloel o€ éva dUOKOAO, GLYVE EMKIVOLVO
mepPdAlov, pe mayoug 1 dypla Onpia N otig epripovg. H EALGS0, TO0 mOoALGY10€G TOV €DAPOLS, Vo VNoLd, Ta.
Bouvd, ot IKPEG ATOUOVOUEVEG KOTAADEG, TOL SLAUOPPOVEL TEMKA Kol Tovg EAAnveg, odnyel Babutaio otnv
aVATTLEN KPOV KOWOVIDY OOV G€ KATOEG amd TIG OToleg paiveTal OTL LILAPYEL Eva €100¢ KotvofovAiov,
Om®S oivetol omd To kowoPfodilo g Anuvov N v «avA» g Kvwosol, omov @aivetar 61t molhoi
KaBovtol yuo peydio ypovikd SacTNHo Yo Vo cu{NTHooVV Kol VO EKQPAGOLV Tr YVOUN TOLG 1 Kol Vo
YNeicovy £0Tm Kol av TEAKE TV and@acn Aapupdvel kamolog apyovioc. Xe autég Tig cuvOnKeg ol dvBpmmot
pabaivouv va ekppalovial, va amoacilovy amd Kowvov, va £xouv VEEC 106€¢, va teibovv, va daAéyovtal. H
Ayopd Kot 1 SIOAEKTIKN, 1) KUALEVTIKT KOl 1] EMGTAUN YEVVIOOVTOL TPOG OPELOG TG ovOpwmdtnTag. Ducikd
ta ta&io tov EAMvav ot dudpkela tov omoimv yvopilovy dALOLG TOMTIGUOVE TOVG OVOiyouy TO, HATLOL
KOl TO MVOAD, OTIMG UG AEEL KL O OPYOIOTEPOG TOV GLYYPAPE®Y, Ounpog [molldv & dvlpdmwy (Sev dotea

Kai véov &vw, 0 Odvooiag].

Aoctpovopia pntépa Tov Iolrtiopod

H attwoxpatio, n ovtidnyn o6t vrdpyovv vopor tng Pvong mov KvPepvodv OAO. TO QPOVOUEVO OV
ovppaivouv oto I'm ko tov Koopo, ta pabnuatikd, n ®vcwn dhocopia kot yevikotepa 11 Priocoeio mov
drAhaEe tov Koopo pog kot odnynoe otov IoAtiopd, yevvinonkav pe v Acotpovopio. AvBpwmog, dAlmote
CUUPOVA LLE KATOL0 ETVHOAOYI eival avTO TO OV TTOV aTeEVILOVTOG TOV £VOGTPO oVpovO, Bavpalovtdg Tov amd

omh6 éupro ov yiveton GvOpwmoc’.

AcQaAdg yMeTiEC TPV OO TNV avamrTLEN TNG Ayopds , OTOL ol GvBpwmol emkov@voLy, cu(NToLY Kol
EMUYELPNUATOAOYOVV, TTOAD TPV TNV OVATTLEN TNG SIOAEKTIKNG, 01 TPOHYOVOL TOL 0VOPAOTOL (OTTMG KOl 0V TOVG

ovoudlovpe) atevilouv tov ovpavo, Kabe EAGTEPT VOKTA, KOL LE TOV KOLPO, HEPO LLE TNV UEPA. KoL VOKTOL

He TV VOKTO, SOTIGTOVOLY TNV KUKAIKY Kiviion TV omAavedv aotépmv, avayvopilovv Toug TAaviTeS mov
&youv onuavtikdtepo poio otov Koopukd yopd, peretovv v kiviion g ZeAqvng Kot v mepiepyn
HETAPOAN TOL POTEWVOL TUANATOG TG Tov Kabopilel mOTe Umopel Kaveig va, KUVIYNGEL KOl VO, YOPEYEL, TOV

'Hlo mov etvan kvpilapyog ¢ (ong Hog o outd TOV TACVATN HE TIC EVOAAAYEG TOV ETOYMV KOl TO

3 Acpolag yvopilo v etvporoyia mov BéAer N AEEN dvBpwmog va Tpoépyetat amd TNV AEEN GvOpag kot onpoaivetl 0Tt
glvat avtd 10 ov mov potdletl e Avdpa, oA dev TV d€xopan ot elvan eEoTIKN, Kot dev vopilm 4Tt VILapyEL Kupia
mov Ba dexdTav 0Tl poldlet pe avdpa, oAAG Tdg Ba puropovce vo VITAPYEL o AEEN TOV AVOPEPETOL GTOV (VOPOL KOt VL
onpaivel 6Tt potdlet pe avdpa, apa dev givar avdpoag, 10Tt av givat dgv pmopovpe va Tovpe 0Tt potdlet o avopa.

374



YXYNEAPIO
O AAEZANAPOX, TO EAAHNIKOKOXMO XYXTHMA KAI H XYT'XPONH ITAI'KOXEMIA KOINQNIA
www.academy.edu.gr

NUEPOVIKTIO.

BaOuwaio ond tov koopkd yopd twv ovpaviov COUATOV avTIAAUBAVOVTOL TNV 0pUOVIO TWV GPOIPOY TOV
[TvBayodpa, oL TNV LOVGIKY| TOVG OEV OKOVLE, OAAN OVTIAGUBAVOLOGTE e TO, LaBMUATIKA, apoD TEAMKE (Kot
oA 60Td) OAa elvar pabnpatikd katd tovg [TvBayopiovg, pe To omoia ATOKAEIGTIKG TEPTYPAPETAL 1) VG|
kot o Koopog, onilodn oamokAelotikd pEcm TV vOuwv TS Quotkng. Duowkd téte mpoomabovoav va
KOTOVO)GOVV KOl VO OVOTTOPAYOVV TOL PUGIKE QOLVOLEVA LE TOVE TOTE YVOGTOVE VOLOVE TNG PLGIKNG, OTMG
Tovg avtiapPavovtay tote. o Tapdderypo ot vOUOL TG QVOIKNC Yo TNV TPOPAEYN TV EKAEIYEDY NTAV OL

YVOGTEG TEPLOSTIKOTNTEC TOV EKAEIYE®V, 0L ZAPOL, TIC OTTOIES YPTCILOTOIOVUE KOl CTIUEPQL.

H aotpovopio givarl kaBopiotikni yia tnv dnuovpyic ToOv TOMTIGUOV, TNV YEVVNON TOL kal TV €£EMEN Tov.
O avBpwonog mpoodevel Kabmg odnyeitar oty avamTuén actpovokay poviédwv. Apyilel kopiog pe v
onuovpyior akpiodv nueporoyiowv mov gival amapaitnta Yo TV AElTovpyio TG KOWVIog, oKOUN Kot oV
avtn dgv gival opyavopévn. O cmatdg ¥pdvoc KaBopIGHoD NG OToPAS Kot GAA®Y aypOTIKMOV EPYACLOV Eival
KEPAAAIDAOVE CNUAGIOG Y10, TIC KOWVAOVIEG TV ovOpOT®V Kal 1 ¥pNon akpipdv nueporoyinv amultel cooTég
mopaTnPNoElg TV Kivioemv tov HAlov kot g ZeAnvne. H Zehqvn pe v moAdmAokn Tpoyld tng Kot
oLVOdIKT TEPi0d0, ONAadT Tepiodo oyetikd ue ) I'm ko tov 'HAlo, n omoia givon epimov 29,5 nuépeg odnyei
OVOYKOGTIKO 6€ TOADTAOKO LN uatikd Kot avaykdlel tov avOpwomo va ta avortdéetl. Aev givar vepfoAn vao
movpE OTL OAOG 0 avOp®OTIVOG TOAMTICUOG dnUlovpynOnKe emeldn 1N S1apKeL TOL £TOVE deV €ival AKEPULO
TOALOTAGG10 TNG SLAPKELNG TOL GEAVIOKOD GUVOSIKOD pnva. Av dniadn toyotve to £10¢ va, givat 350 nuépeg
Kot o puvag 35 nuépeg 1 70 1 10 nuépeg dev Ba yperdloviav moAdmioka padnuotcd. H ¢don eivar cuyvda
amAn, OAAG TOAD ovyvotepa molvmiokn. H Xelnqvn €xer moAdmlokn kivnon o10tt 11 0éom Tov emimédov
Kivnong g yopo and v I'n alhalel teplodikd katd +- 5° tepimov pe amotéleopa ot ekieiyelg tov Hiiov
KoL TNG ZEANVNG Kol 0L PACELG ETAVEUPAVIOTG TNG ZEANVIG GTOV 0VPAVO VO, £X0VV JIAPOPEG TEPIOOTKOTITEG

KOl ®G €K TOVTOL VO, OTOLTOVVTOL TOADTAOKO, LoONUOTIKE Yo TNV TpOPAEYT| TOVG,.

Apketd mOAOTAOKEG ival Kot 0l KIVIOELS T®V TAOVNTAOV, €WK Onwg T PAEmovpne and v I'm n omoia
Kwveltor yopw amd tov 'HMo pe dAAn taydtnta omd ovthiv mov Kivodviot ot GAAOL TAAVITEG, TOGO HAAAOV
OV O KoOEVaG TOVC €xel OLPOPETIKY] YOVIOKN Kot ypoppkny toyvtnta. Ot opyoaiol acTpovopol
AVOKAADTTOVV TIC TOADTAOKEC TTEPLOOIKOTNTEG KAOMDC UETPNOELS TV DEGEDV TOV TAAVIITOV GVGCMPELOVTOL
070 TOPATNPNOEIS TOL YIVOVTOL GTN O1APKELD, OIDV®V. AOTL Y10 VO AVOKOADYELS TEPLOOIKOTNTEG YpeLdlecat
TOPOTNPNGELG TOAALUTAGGI0C SIAPKELOG KO Yo LEYAANG dtdpkelag Teplodikdtnteg ¢ taéng tov 18, 19, 54

Kol 76 etV ypeldlecal mopaTNPNGES DVAOV, TOV KATOLES amd oVTEC 0pyilovv amd TNV TPOIGTOPIKY| EXOYN.
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Ao avT TNV TOAVYPOVT AAANAETIOpACT) TOV avOPOTOL LE TOV ovpavo, L To dotpa, Tov Hho, tnv Zeanvn
KO TOVG TAAVITES, £YOVUE TNV AVATTUEN VEDV 0pYAV®V HETPNONG, TOV dIVOLV TNV dUVATOTNTA TOAADY Kol
TOAD KOADTEP®V HETPNOE®V, TOL UETH amd HEAETN 0odnyovv otnv avamtuén OA0 Kou axpiféotepmv
OGTPOVOIK®V LOVTEA®MY TTOV EMLYEPOVV VO, TEPLYPAYOLY TNV @Oon ue akpifela. H yévvnon g avtiinyng
OTL VILAPYOLY VOLOL TG PVONG KOl OITIOKPOTIO OPEIAETOL CUVETMG GtV HEAETN Tng kivnomg tov Hiov kot

™G ZEAVNG, OTNV UPHOVIO TOV ACTPOV KOl T®V TAOVNTOV Kot 001 YEL OTIV OVATTLEN TOV EMGTNUMV.

Amd ta podnpotikd povtéda tov EAMvVoV katd T SIipKELl TOV OdVOV LOG ETITPETETAL VA YVOPILOVUE TIC
OVTIMWYELG TOLG GYETIKA Ue TNV epunveia Tov KOopov e v euotkr glAocogio, SnAadn UE TIG EMOTHUES

Kol ToL LoOnUoTKd.

H aotpovopia édmae moALOVE KAPTOVG, A0 TNV OpYALOTNTA LEYPL CNLEPT, QLT 0ONYNOE GTOVG VOLOLG TG
dvowng pe tov Kémhep ko tov Nebtova kot ofjuepo ovveyilel pe amiotevtrn emrvyio. Aceaimg dev Oa
elyape v ovyypovn texvoroyia ympic v daotnkn emoyn. Ta tehevtaia 55 £t TG S0GTUIKNAG ETOYNG
7oL apyloe pe Tov Zmovtvik (4" OxtwpBpiov 1957)  ©poodog g avBpordTNTAS Eival OANOTMOONG 68 OAN TO
nedia. O onuepvog moMTiopog pog Paciletar oty apyoic EAXAnvikr mopddoon g ¢liocopiog kot
€101KOTEPH, TNV PLGIKN PIAOGOPIa Kot TNV Tapddoon tov Mnyoviopov Tov Avtikudnpov Tov amotelel Tnv
Emitoun tov ElAnvikod moAitionod, a@od 1 GOAANYT Kol 1) KOTOOKEVT] TOV OMOLTEL EQOPLOYT] OA®V TMOV
ouVIoTOoOV NG EAMViKIG erhocoeiag. Tlepikieiet v avtiAnyn tov Nouwv g @bong mov PAEmovpe
6ToVC 0pPLKOVS Yvov®, v artiokpatia, TV avtidnyn tov Hubayopeiov 6Tt o1 puouoi vopol ekppdloviot
pe okpifeto povo pe pobnuotikd, mepiEyxel OAn v Dooikn Dilocopio, Tov emTpENEl 6TOV AvOp®TO Vo
Katovonoel v dvor, va epunvevdcel Kot aKOUn vo TPoPAETEL OPIOUEVE PUOIKA QPOIVOLEVO, OKOWT KOl
TOADTAOKA, OIS QLT TNG KIVIONG TV OVPUVIDY COUATOV, OPYIKA Vo To. EKQPALEL Pe HOBNUOTIKG LOVTELQ

KL OTI GUVEXELDL VOL TOL AVATOPLOTE, TOTE, pe Ypavaiia’.

ALéEavopog, Bafoiov kot Aiyvrtog

O MeyaAéEavopog dmov mye oTIC eKoTpateieg Tov Kot oty EAANviK) avtokpatopio mov idpvoe, elye poll

* Papathanasiou, 1978, Cosmolocical and Cosmogonical Notions in Greece during the 2dn millenium BC, PhD Thesis,
University of Athens.

5 A&oonpeioto givar 0tL 1 kivnon g Zehvng 6tov Mnyovicpd tov AvTikuONpov avomapdyeTol apKeTd ToTd He

XPNON KOADV TPOGEYYIGEDV Kot TV TPIAV VOp®V Tov Kémhep.
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TOV G GLUPOVAOVG EMIGTAIOVESG TOV TOVC GUUPOVAELOTAY G TOAAGS. AVTOi Ol emGTANOVES GUVELAEYAY
EMOTNUOVIKEG TANPOPOPIEG OYETIKG HE KAOE Tl ZUVEALEYOV YE@YPAPIKA GTOLYELD, Y10 VO KAVOUY KOAOVG
YGpTES, TANPOPOPIES YO PULTA KOl T (DO, TUANLE AGTPOVOLIKE dEdOUEVE HETOED TV OTOIMV UTOPOVLE VO
vroBéoovpe O6TL NTOV KATAAOYOlL eKAelyewv, BECEIC TOV TAOVNTOV VO TOVG OLMVES, TANPOPOPIES Yl

nueporoyla. Oleg anTéc TIg TOADTIUES TANPOPOPIEG TIG KATAYPAPOLV KAl TI GTEAVOLV TiGm otnv EAAGSa.

Avt 1 emomuoviky dadtkacio cvveyiletal amd Tovg O010ddXovE ToL Kol UETE Tov Bdvatd Tov, Kot
oNuovpyeitol pio TOYKOGLLO ETICTNHOVIKY TOPAO0oN TPOG OPEAOG TOV EMGTNUAOV KAl TOV TOATIGHOV. H
KON mAEOV YAMOOO TOV EMGTNUDV, TOL yivetar 1 EAANViKY, cupfaiiel oty €0KOAOTEPT] aVATTLEN TV
EMOTNUOV GTOV YVOOTO TOTE KOGUO 7oV givar mAéov EAANVIKOG Kot €161 YevviETol autd Tov ovoudconke
EXAnvioticog moMtiopoc, 610Tt icmg evoyhovoe o 6pog EAAnvikdc. H Alyumtog cuvelcpépel ac@aimg te Tig
YVOGELS TNG, OAAG Ko pe €va ampocsdoknto tpomo. H ypagpelokpatio oty T€pAoTIO QUTH YDOPO TNV OTOi0 O
AAéEavopog amelevbepdvel amd Tovg oKANPOLG dvvaotec Tng tovg Ilépoeg, sivor, mapadowe, Evoag
TopAyovTag Tov 0dnynoe o mpdodo. H EAdnvo-Aryvrtiokn ypagelokpatio, mov amoitel Kotoypapn oAmv
TOV TPOIOVIMV OV SOKIVOOVTOL GTO AUAVIK Kot Kuping oty Ale&dvdpeta amaitel Tepdotio aplud atopmv
OV VO, UITOPMV VO, YPAPOLY Kol VO KAVOLV HoONUaTIKEG TPA&Els Yoo va mAnp@vovtal ot eopot. o va
eKTdEVTOVY OVTO TO, GTOUO OOLTOVVTOL TOAAOL ddokaAol kol oyoieio. H exmaidevon odnyel kdamowo
TPOIKIGUEVE, (ITOLO VO LOPPAOVOVTOAL TOAD KOAA Kot vo yivoviol emothpoveg. Ot Baceireic avtilapfdvovton
MEPIGGOTEPO TNV YPNOLUOTNTO TOV GYOAEIMV KOl T®V GYOA®Y, dNAAON TOV TOVETICTNU®V €Kelvng g
enoyne. 'evviobvtal to Movceio kot 1 BipAodnkn g AleEdvopetac, n onoia Tpo@odoteital pe aviiypapo
ka0e PipAiov mov vrdpyel o€ depyduevo mhoio. H emotiun Paciletar mAéov oty TaykdOGULO KANPOVOLLA

Tov Meyoré€avdpov kar 1 AAeEavdpela eivol To KEVTPO TNG Y10 OLDVEG.

H xinpovomda tov Apypion

20YYPOVOC ONULOVPYEITUL OTIG ZVPOKOVCEG £Va, KEVIPO EMOTNUMV OTav 0 Aloviclog amopacilel kot 10pvet
éva, KEVTPO OvATTUENG TOAEUKNG apyIKa TeXvoAoyiog Haledoviog EMGTAIOVES, HUNYOVIKOVG, TEYVIKOUG,
TEYVITEC Y10 VO QTIAYVEL KOADTEPES TOAEMUKES UNYOVES, KOTOTEATEC, TOAMOPKNTIKES UNYOVES, TAOlN K.OL.
EPUPLOYEC KOl GLYYPOVOS OVOYKOOTIKA GvOTTOCCOVTOL KOl Ol EMGTNUEG. O Apyidng avamtiooeTol EKEL.

O moatépag tov, Pediag, eivarl AGTPOVOLOS KOl AGPUAMDS Kol Lobnuotikdc Kot Tovemiotiumy. O Apyunong

6 Kovtsotvkog, Mdprog, O Méyag AAEEavOpog Kat Ye®moViKN emotiun - H emotnpovikn) ntoyn g ekotpateiog oty
Avatoln, 112 cgh. Exd.0ik. Xtopoving Avt. ISBN 960-8353-78-5, ISBN-13 978-960-8353-78-7, AOmva, 2005,

Engels Donald W., Alexander the Great and the Logistics of the Macedonian Army, University of California Press,
pp194, 1980
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TPOKILETOL OO TOV TATEPA TOL HE OAEG TI YVAOOELS KOl £TGL yiveTol 0 PEYIOTOC TV podnuatikov. O
Apyundng BéPora dev eivor  povo pabntig tov motépa tov. IInyaiver oty peydin Mntpoémoin, tnv
AAe&hvopela OOV 0CPOAMG EKTOLOEVETAL KOt YiveTol peyaiopuio. O Apylunodng ovamticoeL Kot TEXVIKESG
EPUPUOYES, OTPATIOTIKEG, OTMG OVTEG OV TOV EMETPEYAV VO, KPUTNHOEL €Agvbepn TV ToTpido TOv, TIg
Yupakovces, anwbovTog pe S1apopeg EPeVPECEL TOVG TOAOPKNTEG Popaiovg yia Kapd, oxeddv ndvog tov.
Avapeca oto GAAa EEpovpe amd TEPLYPAPEG OTL PTLAYVEL KOl PoAdYlo Kol SO Zpaipes dSNAAdT unyovikcd
ooumavto. AEIlel vo avapépovpe 0TL aldveg apyotepo o Hpov pag divel Tov opiopd tov unyovikod 0Tt givat
aVTOC TTOL [OTT®G 0 APYUNONG] UTOPEL VO KOTAGKEVAGEL £Va, UNYOVIKO cOumay. O Apyunong £xel oYoAn Kot
pontég mov Ontedovy Kol £TGL Ol YVMGEIS TOV TNYoivovy o€ GAAOVC EMIGTAUOVEG OV eKTaLdevel endiia,
O™ QOIVETOL UE TNV HEAETN Lo TOV Mmyavicuod Tov AvTikuOpov Tov 07oiov 1) KOTUCKEDT] EKTILOVUE |E
VITOAOYIGHOVG 0T Paciletal 6TIC LETPNOELS TOL APy IUAdN Kol TdV Hobntdv Tov mov cuveyilovyv To £pyo TOL

Y10l TPELG TOVAYIGTOV OEKUETIEC.

Ta pvetikd Tov Mnyovicpoo

Ti pootikd pmopel va €xel Evo punmydvnuo; Yot vo evolapEépeTal Kovelg va peletiost éva pnyavnpua; Tt
UTOpEl Vo OmOdMOEL po LEAETT] VO EEYOOUEVOD amd TOAAOVG UNYOVIGUOV, £6TM KOl OV oUTO £YEL €va
napa&evo ovopa, OTmg Mnyyoviouog twv AvtikvOnpawv 1 Aotpolafos twv Avuxvbipwy, Tov 1oV T0 dVOoud
mov glye O6Tav Muovv madi kot Tov Bavuale oto E6vikd Apyatoroyikd Movceio, Kovid 6TO GTiTL LG TOV
cuvn o kKo suvnBilm va myaiveo Kvplaxéc peonuépt va Bavudlom ta apyaiovg Oncavpois, 1 Zpaipa [katd
Apywndn], 1 IHiavytdpio, \ ITivoxa xar ITivexidio, (mov ektud OTL gival kat To TAEov mhavd) 1 axdun Kat
IIv&ida dnwg ovoudlovy TopOUOLN UNYOVILLOITO GTO, OTTO10L AVOpPEPOVTAL ap)aiol cuyypaeis. To evdlapipov
KOL 1] QyGZIN 710V €iya Y10 aVTO TO Unyavnuoe omodeiydnike ToAD amodotikn, Ommg Kabe aydmn, yroti n aydmn
TovToTE aVTOmOdidEl TOAAUTAGCI Adola, TTPog GPeEAOC OAmv. H pedétn tov unyoviopod amédwoce mpog
opelog ¢ EALGdoc, ¢ avBpomdmTag, TG EAANVIKAG KOl TOYKOGUOG 1oTopiag, Tng totopiag Tng
QCTPOVOUIOG, TOV HOONUATIKOV, TNG TEXVOAOYING, TNG METOAAOVPYIOG, TG XNUEINS, TNS UNYUVIKAG KoL TNG
(PULOIKNG, TNG HETEMPOAOYIOG KOl TNG KAUATOAOYIOG, OKOUN KOl TNG AGTPOPVOIKNG KAl TNG YAMGGOAOYING,

0G0 Kot av ovTo PaiveTon Tapdsevo 1 Kot amifovo.

H perém tov Mnyoaviopd mov dedyetar amd TNy EMOTNUOVIKY oudda pog oto Ilavemotiuwo Anvaov
Baciletal oTig Topoypaeieg mov kdvaue pe tov Topoypdeo ue 1o mepiepyo dvopo BladeRunner mov oyedioce

KOl KOTOOKEDOOE UE TOVG ovvepydreg tov o Roger Hadland, tote droktiing g etopeiog vynmAng
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teyvoloyiog X-tek Systems, wov @pépape amd v Bpetoavia, cuvolikod Bapovg 12 tovev €181kd oYeSAGHEVO
va dlamepva yopw oto, 12 pe 15 ekotootd yoAKkoD. Avti 1 S1EIGOVTIKN IKAVOTNTO HTAV AmopaiTnTn 1010TN T
OV OALTOVCOUE Ao €V TOUOYPAPO, MOGTE VO UIOPel Vo avadeiEel To LVGTIKG TOV PEYOADTEPOL aPYAiov

pvotnpiov.

M onpovtikototn EKTAnEn  omotedel 1 avayvmon Tov opov, HNVOv Kol IOV ToV eKAslyenv cg o
eMkoeldn KAipako TV ekieiyemv 223 unvav, Tov ZApov, Tov Ue xpNomn evOg YPAUUATog TpItAactaletal o€
duapketa ko yiveron 1 mepiodog tov EEghynon didpkelog 54 etmv mepimov. Meyolvtepn ftav 1 EKAAnEn mov
elyope 6tav o k. I. Xévpi&ov, aoTpovopog e101KOC 6TIG apyaiec EKAEIYELS, Le PaCIOUEVOC GTNV avAYV®oT TV
®PAV, UNVAOV Kol ETOV TOV apyoinv ekAeiyeny Tov Mnyavicpob, ot 0moieg KOAVTTOLY L XPOVIKY TTePiodo
evog Eéediyuod, dnhadn| meplodov 54 etV kot evog Unvoc, vohoyiote mov Ba pmopovcav av glyav yivel ot
napatnpnoels. Tepdotia NTav 1 EKAEWYT LoV OTL OAEG Eyovv apatnpndel oty LikeAlo Kol EOIKOTEPO OAES
oxedov oTi; Xvpokovoeg Kol o oto Tovpopévio kot axOun peyoAvtepn EkmAnén mwg 1o 1/3
mopaTnENONKay TNV €TOYN TOV APYIUNON KOl 01 VIOAOUTEG GE oL TEPIOSO TPLAVTO TEPITOV ETMOV UETH TOV

(@OVO TOL ApyLuUnom.

Avt M avaxdAloym givarl TpdToL peyEBovg aeTPOVOUIKT OvVOKAADYN, S10TL ATodEIKVIEL OTL 1) VITOYPAPT TOL
UEYOADTEPOV EMIGTILOVO OADV TOV ETOYDV, OTOOEIKVVEL OTL 0 APYLUNONE NTAV 0OTPOVOUOC. Eépape OTL giye
QTIAEEL OLO OGTPOVOUIKA UNYOVAKMOTO, TO TACVITAPLO KOL TNV UNYAVIKY, TOOVOTATO UTOUNTY], OVPAVIL
o@aipa, oAAG ovTd Oev amOdEIKVOEL OTL NTAV AGTPOVOUOG, OAAG OTL €lxe TOVAd)IoTOV QTIAEEL v dVO

OGTPOVOULKE o TOOTA Y10, VoL d€i&el TV de€loteyvia Tov.

H naykéopmo kinpovomd

Xwopig 10 maykdso EAANvikd kpdtoc tov AAeEhvdpov kot ywpig TV Tpoc®mkny GUUPBOAN TOv, HECHD TOV
EMGTNUOVOV GUUPBOVA®Y TOL UEYIGTOV TOV HadNT®V Tov AploToTtédn, dev Oa pumopovoe va £xel vdpéel N
OTUEPIVY] EMOTHIUN KoL O CNUEPIVOG TOMTIGUOC. Ot emotneg amd Ty emoyn Tov Epatocstévn, tov Eviheion
Kol TOL ApYWNAon OovOTTUGGOVIOL GTOV TOYKOGHO KouBd mov £€xel katookevdacer 1 EAnvicn
Koopokpatmpio tov Meyarégavdpov kot yopig avt) mpénel vo, tovicovpe 0Tt dev Ba pmopovce av elye
avantuyfel n emotun 6mwg Vv EEpovpe onpepa. Tomg va giyxe yevvnbel kdtt dAlo. O onuepvdg kOGHOG
Baciletar otig avaxodyels tov EAvov emommuoévov mov avBodv Om®g Kot Ol EMGTAUES OTNV
Ade&avdpeia, Tig Zvupakovoeg, TNy Podo, tnv Zelevkela, kot Oho tov Koopo tov AheEdvdpov. Ta bits ko to

bytes tov vmoAoyloT GOC, TOL POPNTOL THAEPAOVOL GOG, EYOVV TEPACEL OO TV AAeEAVIPELD. KOl TIG
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Yvpakovoeg kot TNV Podo kot v Zeiedkewn kot ot pileg Toug mave otov Meyarélavopo. TloArég amd Tig
VEOTEPEC OVOKOADYELG oTNPILOVTOL GTOVG MUOVG YIYAVT®V OV, OTMG UAG AEEL XOPAKTNPIOTIKA, 0 NevTmv
ompixdnke kol avtdg. Avapeso o€ aVTOVUG gival kol ot TEPAcTIol OOl Tov AleEavopov. O maykOGHIOG
TOMTIGUOG, OV gival o€ peydio Pabud EAAnvikog moitiopdg ko Evporaikdc moltiopoc, PBoaciletor o

TOAD peyddo Babud otov AAEEQVOPO Kot TNV TOYKOG L0 KAT)POVOLILY TOV.
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Introduction

In this article we attempt to present the contribution of Alexander the Great to the development of the world

culture and in particular his contribution to the advancement of science and philosophy.

Greece and the Helenic World holds an important position in the global arena of civilization since the Paleolithic
era. It is shown by recent studies that in the Aegean Sea boats were frequently used and that navigation flourished
from 130000 to 100000 BC. The evidence of this is based on studies on newly discovered permanent human
settlements, much earlier than expected, and these confirm the notion that the Hellenic culture was developed by

our human ancestors, already from the early phases of human civilization.

The diversity of soil on the many small islands provides shelter from the felines and bears that dominated for large
periods in the mainland of Greece, and hindered the growth and spread of our human ancestors. Instead, the
islands are ideal shelters, because dangerous predators, felines and bears, do not have enough breathing space to
survive, breed, and threaten humans, who sail to the Aegean islands and inhabit them in the 15th millennium B.C.,

before the Neolithic era.

The civilization and culture are born within man's attempt to survive in a difficult, and often dangerous, natural
environment, within ice — covered territories or deserts, inhabited by wild beasts. In Greece, the diverse soil in
islands, in mountains, or small isolated valleys, allowed gradually to our Hellenic ancestors to proceed to the
formation and the development of small communities, in some of which there seems to exist a kind of
“parliament”, as shown by the “parliament of Lemnos” or the "yard™" of Knossos. In these cases it seems that the
majority of the members of the community are sitting for long periods of time in a predescribed place to discuss
their problems and express their opinions, or to vote, even though the decision ultimately is taken a ruler. Within
these institutions, people learn to express themselves, to decide together about their problems, to develop new
ideas, to persuade, to converse. The Agora and Dialectics, the "midwife" of Socrates, are born, and science
develops to the benefit of these cultures, and ultimately for humanity. Naturally, the Greeks travel around the
known world, and during their expeditions or travels come in contact with other cultures, open their eyes and
minds, as it is already said in the ancient writers, as it is stated for example in Homer [roll&v 8 avBpdmwy idev

dotea kai voov éyvw, he [Ulysses] knew many cities and way of thinking of many people, Odyssey].
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Astronomy: Mother of Civilization

The determinism, the notion that there are laws of nature that govern all the phenomena occurring in Earth and
Cosmos, mathematics, natural philosophy and general philosophy that changed our world and resulted in Culture,
were born within the framework of Astronomy. Man is after all, according to an etymology, the being that by
gazing the starry sky and admiring its wonders, tries to understand the Cosmos, and from a simple living creature

he becomes a human being.

Certainly, millennia before the development of the Agora, where people communicate, discuss and argue, long
before the development of the Dialectic Method, the ancestors of man (if we can call them by this name) look to
the sky, a starry night after the other, and within time, day by day, and night by night, note the circular motion of
the fixed stars. They also recognize the planets, and that they play a greater and more complex role in the cosmic
dance of the celestial bodies, they study the movement of the Moon and the strange change in its the bright part
(phase or age of the Moon), which determines the times for hunting and fishing, and the motion of the Sun, which
dominates our lives on this planet by the alternation of the seasons and by the continuous change from day to

night.

Gradually, the cosmic dance of the celestial bodies enables humans to perceive the Harmony of the Spheres of
Pythagoras, that is the cosmic music we do not hear, but we can understand by Mathematics. Eventually (and
quite rightly) Pythagoras and his followers understand that all are expressed in mathematical forms, which
uniquely describes nature and the world, and that nature can be understood only through the laws of physics.
Naturally, after this great conception, they try to understand, replicate and even in some case predict natural
phenomena, based on the knowledge of the then known laws of physics, as perceived within their era. For
example, the laws of physics to predict eclipses were known, and expressed as the periodicities of eclipses, for

example the Saros cycle, which we still use today.

Astronomy has played a very crucial role for the creation of civilization, its birth and evolution. Man progresses,
and this progress leads to the development of astronomical models. This enterprise starts mainly by creating
accurate calendars that are necessary for the functioning of society, even if the society is not well developed or
sufficiently organized. The right date for determining the time for seeding, and other agricultural operations, is of
paramount importance to the human societies, and the use of accurate calendars requires correct observations of
the motions of the Sun and Moon for very long periods. It also requires accurate recording of the observations and
the deduction of appropriate laws, that is the periodicities which lead to the development of calendars. The Moon's
orbit exhibits a complex and conciliar (synodic) period, the period of its revolution around the Earth with respect
to the Sun, which is about 29.5 days, and necessitates a knowledge of advanced mathematics for its study. This

problem — solving causes humans to develop. We do not exaggerate to say that all human civilization developed
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because the solar year is not an integer multiple of the duration of the synodic lunar month. If this were the case,
and the year lasted for 350 days and 35 months, or 70 days or 10 days, this would not need the use of complicated
Mathematics, and humanity could have developed at a slower pace. We are lucky that Nature is often simple, but
very often quiet complicated. The moon exhibits a complex motion because the position of the plane of its orbit
around the Earth changes periodically, by oscillating 5 degrees up and down off the plane of the ecliptic. The
phases of the Moon (age of the Moon) reappear the same on the sky, with a different periodicity than the one of
the eclipses, therefore they require the use of complex mathematics for the prediction of an eclipse and the place
on Earth where it appears, where and whenever it is visible. The prediction of the eclipses urged humanity to

develop science and Mathematics.

The movements of the planets are also quite complex, especially as viewed from Earth, which moves around the
Sun with a different speed than the other planets. This issue becomes even more complicated, especially since
every planet has a different angular and linear velocity. The ancient Astronomers discover complex periodicities,
as the measurements of the positions of the planets accumulate from observations made over centuries. In order to
discover periodicities they need multiple submissions for length, and long periodicities of the order of 18, 19, 54
and 76 years old, and also require astronomical observations and commentary, lasting for centuries, with some of

them dating already from the prehistoric era.

From this extensive human interaction with the sky, the stars, the Sun, Moon and the planets, humans develop new
instrumentation, allowing much more and much accurate measurements, which lead to the development of
increasingly accurate astronomical models, whose aim is to describe nature in a more precise manner. The birth
of the idea that there are laws of nature, therefore the notion of determinism in nature, is being developed due to
the study of the movements of the Sun and Moon, the harmony within the motions of the stars and the planets,

and leads ultimately to the development of science, philosophy, logic and civilization.

From the mathematical models developed by the Greeks, over the centuries of their history, we can know their
perceptions regarding the interpretation of the natural world by the introduction of philosophy, and namely the
sciences and Mathematics.

Astronomy has offered many fruits, from antiquity until our age, has led to the laws of physics discovered by
Kepler and Newton, and continues today its longstanding evolution with incredible success, and for the benefit of
humanity. Certainly, we would not possess the wonders of modern technology without the Space age. In the last
55 years of Space age, starting with the Sputnik mission (4th October 1957), the progress of humanity is booming
in all fields. Today, our culture is based on the ancient Greek tradition of philosophy, and especially Natural
philosophy. The tradition of the Antikythera Mechanism epitomizes all great aspects of the Hellenic civilization,

since the design and construction of the Antikyhtera Mechanism requires the implementation of all components of
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Greek philosophy, that thrived only because of the establishment and development of the empire of Alexander the

Great, in whose bosom science, and philosophy in general, flourished.

Alexander, Babylon and Egypt

Alexander the Great, on his expedition and establishment of the Hellenic empire, was always escorted, as
advisers, scientists and philosophers, who counseled them in all matters. These scientists collected scientific
information for everything. They collected geographical data, in order to design good maps, information about
plants and animals, old astronomical data and tables, among which we can assume the existence of lists for the
eclipses and the planetary positions for centuries, as well as information on calendars. All this valuable

information was recorded and sent back to Greece.

This scientific process continued by his successors after his death, and created a global scientific tradition for the
benefit of science and human civilization. The Greek language becomes the common language of science and
philosophy, and this facilitates the further development of the sciences and Mathematics. This is the era when the
Hellenistic civilization is born. Egypt and its civilization has certainly contributed not only with her knowledge,
but also in an unexpected way. The bureaucracy in this huge country, which Alexander releases from their cruel
oppression of the Persians, becomes paradoxically one important factor that leads to progress. The Greek-
Egyptian bureaucracy, whose function requires the registration of all products traded in the ports, and mainly in
Alexandria, requires a huge number of people that are able to write “perform the math” to pay the taxes. To train
all these people requires a vast amount of teachers and schools. This education system permits eventually to some
individuals to be well educated, and to become scientists and philosophers. Many successors of Alexander
perceive the usefulness of schools, namely the universities of that time. In this way, the Museum and the Library
of Alexandria are born both as a concept, but also as buildings. The Library becomes very rich, as it is supplied
with a copy of every book that exists on every ship that comes to anchor the port of Alexandria. The science is
now based on the world heritage of Alexander the Great, and the city of Alexandria becomes the center of
philosophy, and science, and Mathematics for centuries. This is the contribution of Alexander the Great to the
global civilization.

The Legacy of Archimedes

Great advancements in technology and science have been achieved, to an extend, in Sicily at the time of
Dionysius | or Dionysius the Elder (430 BC to 367 BC), tyrant of Syracuse (405 BC to 367 BC), who insisted to
obtain the best military machinery, and established at Syracuse a science center. Dionysius decided and developed
a center for establishing the development of martial technology, originally picking scientists, engineers,

technicians, and artisans in order to design and construct the best war machines, catapults, siege engines, ships,
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and many similar applications. Thus, he simultaneously contributed to the development of the Physical and
Applied sciences. Archimedes, much later, developed its own work in a rich city, where technology and science
were already known for centuries. His father, Phidias, was an astronomer and mathematician, and probably run a
philosophical school. Archimedes is endowed by his father with all this knowledge, thus a gifted genious becomes
eventually the greatest of all mathematicians. Archimedes, of course, is not only a student of his father. He visits
the *“great Cathedral of Science and Philosophy”, the city of Alexandria. He stays there probably for a short
period, and is trained in such a way, so that he eventually becomes a well educated genius. Archimedes develops
many technical applications, as we know from literature sources. His military technical applications have become
legendary, as these allowed him to keep free his homeland, Syracuse. With his various and monumental inventions
he keeps the Romans besiegers away from seizing the gates of Syracuse for a long period. Among other, we know
that he designs and constructs mechanical clocks and two Spheres, that is two mechanical universes. It is worth
mentioning that centuries later Heron gives us the definition of engineer as a person that [as Archimedes] can
construct a mechanical universe. Based on our studies (the place and the time period where the eclipses are
mentioned in the Antikythera Mechanism and have been observed using clocks) Archimedes runs a philosophical
school [University], educating students, and his knowledge passes on to other worthy scientists which he
educates. As it is shown by our study of the Antikythera Mechanism, its construction is based on measurements of
Archimedes and his disciples, who continue his work for at least three decades centered around his death. This
proves that Archimedes performed astronomical calculations using instruments and clocks, and his students
continued this type of scientific reserch for long, and finally provided their measurements to another Greek
scientist, an astronomer, somewhere around the Aegean, who constructs the Mechanism, which both predicts

eclipses and is a mechanical cosmos.

Secrets of the Antikythera Mechanism

What secrets can a machine have; Why anybody would care to study an old artifact? What conclusions can yield a
study of a mechanism forgotten by many, even though it carries a weird name, the “Antikythera Mechanism”? The
first name of Antikythera’s Mechanism was “Antikythera’s Astrolabe”, back then when | was a kid and used to
admire it in the National Archaeological Museum. The instrument barries similarities to the Sphere of
Archimedes, also called planetarium, or Table (Pinax) by other ancient authors. The interest and love | had for this
machine proved very effective, like any love, as love always retaliates. The study of the mechanism gave fruits for
Greece, Humanity, the Hellenic and World history, the history of Astronomy, of Mathematics, Technology,
Metallurgy, Chemistry, Engineering and Physics, Meteorology and Climatology, and even Astrophysics and
Linguistics.

The study of the mechanism, performed by our scientific team at the University, is based on tomographies we took
with a specially built machine, bearing the strange name “BladeRunner”, and which was designed and built by

Roger Hadland and his colleagues, then owner of the high-tech X-tek Systems (now Nikon Metrologies). This is a
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huge and heavy machine we brought from the UK, with total weight of 12 tons, and designed to penetrate within
about 12 cm of copper. This invasive ability was an essential property demanded of a scanner who can reveal the

secrets of this very ancient mystery.

A major surprise came by is reading the hours, months and years of eclipses in a spiral scale of 223 months of the
Saros cycle, and of the 54 years period of the Exeligmos cycle. Even greater was our surprise, when Dr. G.
Henriksson, an astronomer expert in ancient eclipses, and based on our readings of the hours, months and years of
the ancient eclipses, computed the exact time, and mainly the place, where the observations have been performed,
and which enabled the construction of the Antikythera Mechanism. Our surprise was enormous when we realized
that all that the eclipses have been observed in Sicily, Syracuse, and we were even more surprised that several of
these eclipese were observed at the time of Archimedes, while the rest of them was observed over a period of
about thirty years after the tragic death of Archimedes by Roman soldiers.

This discovery is a great astronomical discovery, because it shows that the signature of the greatest scientists of all
times, Archimedes, is on the Mechanism, and proves that Archimedes was an astronomer, and also run a
philosophical school. We know, from ancient sources, that he constructed two astronomical instruments, a
mechanical planetarium, and probably an automatic celestial sphere.

The World Heritage

Without the Hellenic world of Alexander, the greatest of all disciples of Aristotle, and without his personal
contribution through his scientific advisers, modern science and today's civilization could not have existed.
Sciences at the time of Eratosthenes, Euclid and Archimedes developed on the global canvas built by Alexander
the Great's Hellenic World State. Without its existence, we have to stress the fact that science, as we know it today,
could scarcely have been developed. Perhaps, its form would have been different fro the one we recognize today.

Today's world is based on the discoveries of Greek scientists that flourished within the sciences in Alexandria,
Syracuse, Rhodes, Seleucia, and the world of Alexander. The bits and bytes of your computer, or of your portable
phone, have passed through Alexandria, and Syracuse, and Rhodes, and Seleucia, having as their roots
Alexander’s the Great contributions, and the Mechanism of Antikythera. Many of the newer discoveries rest on
the shoulders of giants who, as Newton says, relied too. Among these are the huge shoulders of Alexander. The
Universal culture, which is largely the Greek culture, and the European culture, is based heavily on Alexander and
his world heritage.
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