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ZNHpelwpe Tng ovvrTagng

To Nobel ®uoikAg, TTou dOBNKE QPETOG OTNV TTEIPAUATIKY KoouoAoyia (1) kai
TTOU €XEI VO KAVEI PE TNV I0TOPIa KAl €EENIEN TOU GUNTTAVTOG, €ival TO TTIO KAUTO
ETMIOTNUOVIKO VEO YIa TO TeUXOog Tou OkTwRpiou. ZnuavTikG £tmiong Bua yia
10 TUAUa pog gival Kal auTo yia To OTT0I0 EpYACONKE 0 YETABIOAKTOPIKOG TU-
vepyaTng Tou TpApatog K. Zupewvidng, dpbpo Kal EVUEPWTIKO OnUEiwpa Tou
otroiou dnuoaoicUoupe. ATTo eudg, auyxapnTApia ae OAn TNV EPEUVNTIKY OUAG-
da, n otoia BpaBelbnke pe Bpapeio Kaivotopiag kal TTou oTéAvel To pvupa
OTI akOpPN Kal 0Toug BUOKOAOUG KaIpoUg TNG KPiong, utrdpxel n duvarotnta,
OX1 Ovo yia eTTIOTAUOVIKA £peuva, aAAG Kal yia diakpioelg! TEAoG, aTo TeUX0G
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TTepINauBAvovTal SIAPOPES ...10TOPIEG, ATTO TO TTAPEABOV Kal To YEAAOV!
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Tnv Aeutépa 20 louviou 2011,
TpayparotroIfBnke YET@ amméd TpdokAnan TG
Koaunteiag g £xoAAg Oetikwv EmoThuwy
(2OE), auvedpiaan Tou €I0IKOU OWUATOG
EKAEKTOPWV yia TV avadeign Mpoédpou

kar AvarAnpwrh Mpoédpou Tou TuARUaTog
®uoikig g ZOE.

E¢eAéynoav o1 utroyn@iol yia Ta agiwyaTa
auTd: Mpoedpog, o AvamAnpwtic Kabnyntg
TOU Topéa HAEKTPOVIKIG Kal HAEKTPOVIKWY
YmohoyioTwy, K. Oe6dwpog AadTouhog Kal
AvamAnpwtng Mpdedpog, 0 AvamAnpwtig
KaBnynmg Tou Touéa Puaikrg ZTepeas
Kardotaong, K. KwvoTavtivog Xpuoagng.
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OQTOrPA®IEX
Taoog AiIGAiog (oeA. 18, 31, 32, e€W@UANQ)
Mavvng ZrouptrouAog (oeA. 15, 16)
COVER PAGE: Credit: NASA / WMAP Science Team
@ @ MNEYMATIKA AIKAIQMATA
@ To dnuoaieudpevo UANIKG aTOo TEPIOdIKG QUTO TIpooTaTEUETal ATIO
Copyright. To uAik6 dnpoalieleTal UG Toug 6POUG TToU kaBopiovTal aTo
v adeia Creative Commons Public License kai amayopevetal Kabe
XPron Tou P d1aQopeTIkEG TTpoUTToBEDEIG aTd auTEG TIoU kaBopidovTal amé T ddela. EioTe eAcUBepol va
dlaveileTe, avaTapayeTe, KATAVEIUETE, DIABWAETE, SINTKEUADTE TO £PYO UTTS TIG AKOAOUBEG TPOUTTOBETEIG:
H avagopd oTo épyo TrpETEl va yivel KaTd Tov TPOTIo TIou KaBopiletal ammd Tov guyypageéa fi Tov xopnyd Tng
a6e10G (aANG Oy pe TPOTTO TToU var uTTodNAWVEI OTI TTapéXOUV ETTIONUN £YKPION O€ 0Ag N yia Xprian Tou
épyou amo €0dg). Edv aMoiwaete, TpotrooioeTe i GoPACETE TTAVW OTO £pyo auTd, n dlavour| Tou
Trapdywyou épyou UTTopei vayivel uévo uté Toug 6poug Tng idiag, Tapdpolag i cupparg adelag.
Acite avaAuTikéa Toug 6poug: http:/icreativecommons.org/licenses/by-sa/3.0/
O1 amméyeig TTou TTapoucidlovial o€ KABE Keipevo ekPPAlouV TOV CUYYPAPED TOU KOl
OXI UTTOXPEWTIKA TN CUVTAKTIKA OMAda Tou TTEPIOBIKOU.




Q Emornuovika Néa

Avagtdotog MidAiog
Avaminpwric KaBnyntric
Turiparog Quaikric

Ovte o avicotnteg Bell kot ) kBa-
VTIKN OmAOKY], OVTE O GLONPOLLOL-
YVNTIGUOG GE LOYVITIKOVG MOy -
Youg, umopecsav va kepdilovv Tig
EVIVTAGELS GTNV EMLTPOTI OITOVO-
g Tov eetvov Bpapeiov Nobel
UTPOGTE GTNV YONTEID TOV PAVNKE
Vo 00Kel oTaL LEAT TNG EMTPOTNG M
GLYYPOVN KOGLOAOYIOL KOl Ol VEOO-
noktn0eiceg Yvaoels yio v eEEA-
&n Tov GOUTOVTOC,.

TNV TELPOUROATIKY KOGROAOYIO,
70 @TvO BpaPeio Nobel dvowki)g

nuov otovg Brian P. Schmidt
[Australian National University,
Weston Creek, Australia] kot
Adam G. Riess [Johns Hopkins
University kat Space Telescope
Science Institute, Baltimore, MD,
USA] «ywo. v avoxkdioyn tg
EMTOYVVOUEVNS OLOGTOANG TOV
2OpUmavTog pEG® TNG TaPaTPN-
GG LOKPLYOV GoVTEPVOLay.

SOUPOVO, LE TNV OVOKOTVMGT TNG
Boaouukng Axadnpiog Emommuov
¢ Xouvndiag g 4™ Oktoppiov
2011, To petvo BpaPeio Nobel dv-
G1KNG OMOVEUETOL, KOTO TO MOV
otov Saul Perlmutter [Lawrence
Berkeley National Laboratory kot
University of California, Berkeley,
CA, USA] kot xotd t0 0g0TEPO

v ewova divetatl S1aypopLpo
amo v gpyacia Tov S. Perlmutter
et al. (the Supernova Cosmology
Project), mov Odnpocievdnke
oto Astrophysical Journal, Vol.
517, p. 565-586, 1999, e titho
“Measurement of Q and A from
42 high-redshift supernovae”. Ila-
povctdlel ™ Aapumpotnta 42 vrep-

KOLVOQPOVOV DYNANG UETATOTIONG
TPpog to £pVOPO (z) Ko 18 vrepo-
VoQavav younAov z, poall pe Ko-
UTOAEC TOV AVIITPOCOTEVOVV TIG
TPOPAEYELG KOGUOAOYIKMV HOVTE-
Aov. Etval pavepd 011 To Tepopo-
TIKA dedopéva givor acvpupato pe
mv T A=0, dnAadn pe Ta povTE-
Ao eMimedOV GUUTAVTOC.

To “@ovopevov” Bo emavérBet

OVOALTIKG 6TO Bép0 o emOuEvo
1€0Y0G TOL.

ITHT H xou Aemrouepeis minpopopieg:
http://www.nobelprize.org/nobel
prizes/physics/laureates/2011

O1 véor Noumelioteg
Doaoing

Saul Perlmutter,
Brian P. Schmidt ka1
Adam G. Riess
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‘Evac do0pupOpog yia Tnv «kpua» I'n

Amé Tov AmrpiAio Tou 2010 évag akoua Texvn-
170G dopuPAPOS TTPOCTEBNKE GTOV BIACTNUIKS
aT16Ao Tou Eupwaikol Opyaviauou AiaoTh-
parog (ESA). O Cryosat-2 avikel o€ pia oIko-
yévela 6opu@dpwY 01 OTT0I0I £X0UV WG GTOXO
TNV ouvexr TTapakoAoUBnan Tou KAiuaTog Tng
Mg (earth explorers) kai épyetal va KaAUYel
€va ONUAVTIKG KEVO OTNV KATaypa@n €MOTN-
povIKwy peTproewv. O dopuPopog auTdg @t-
pel Opyava TexvoAoyiag aixung, oxediacuéva
yla TNV TTapakoAoubnan kai karaypaor Twv
KOpIWV XAPAKTNPIOTIKWY TG YAIVING KPUO-
0paIpag.

Tnv TeAeuTaia dekaeTia TTOMOI ETTITNOVIKOI
opyaviopoi aAG kal ETTITPOTTEG EXOUV ETTION-
pavel Ta mpoPAfuarTa ou Adn ExOuV apxicel
va eupavidovtal atov TAavATN Jag Adyw Twv
KAipamikwy alaywv. Meyaho pépog Twv ou-
{nmMoewv emKeVTpwVETal aTIG WovIYa(;) Ka-
Auppéveg aTd Ay TIEPIOXEG TOU TTAQVATN
OTW¢ N AVTaPKTIKA, N APKTIKF Kai n FpolAav-
dia, o1 oTroieg givar éva anuavTikG KOPUATI TOu
unxavigpou pUBuiong Tou KAigaTog TG M.
Emiong o1 kAigamikég aMayég eivar yvwaTo
Ol €TNPEGoUV KUPiwG TIC TTOAIKEG TTEPIOXES
MG MRS Kal ouvetwg eugavifovial Tayeieg
pETABOAEG aTOUG TIAYOUG TNG KPUOTQAIPAG ME
OTTOTEAETA Va €ival ETTITAKTIKA N avaykn Ta-
pakoAoUBnang Twv aAAaywv auTWY LE pEYa-
An akpiBeia, o€ éva eEaIpeTIKA PEYAAO KOUUATI
NG EMIQAVEIAS TOU TTAQVATN, TO OTTOI0 PAAI-
gTa gival amoé Ta 1o duaTrpoaiTal

O véog dopu@opog Cryosat-2 Tng ESA eival
Kat@AANAoG yia autr Tn douAeld agou gival
€Q0DIO0UEVOC e pePIKG ammd Ta o €uai-
0BnTa 6pyava yia Ty akpiA KaTaypagn Tou
TTAYOKOAUHKATOS TNG YAIVNG Kpudagaipag. Ol
METPAOEIG TTOU Ba TTaPEXEI OTNY TTAYKOGUIA
EMOTNHOVIKA KOIVOTNTA a@opolv aTo TIAX0G
TOU TIéyou aTOoUg TTOAIKOUG WKEAVOUG KaBWg
Kal aTnV JETOROAN TOU TTAYOU CTIG OTTEPAVTEG
TIEPIOKES TNG AVTOPKTIKAG kai Tng MpoiAavdiag.
H karaypagn autwv Twv Sedopévwy aTTaiTe
uwnAn TexvoAoyia kai yia autd o dopupdpog
eivar e€omhigpévog pe éva uwnAig akpipelag
aAtiyetpo, 0 DORIS (Doppler Orbit and Radio
Positioning Integration) 10 otoio petpdel v
aKpIBA amoaTaon Tou dopu@dpou atrd Ty M
péow Tou @aivopévou Doppler amé 50 padi-
0Qapoug o1 otroiol BpickovTal aTo £daPOC.
Autd 10 Oedopévo Ouwg Bev gival Xpraluo

http://phenomenon.physics.auth.gr

Tapd Yévov OTav gival yWwoTh Kal n oKpl-
BAg 6éan Tou dopugdpou. Eral, oto cwua
TOU BOPUPOPOU Eival TOTTOBETUEVOS Kall EVag
QVOKAQGTAPAG O OTT0I0G ETITPETTEN TNV WETEN-
on ¢ Béong Tou, péow PITTWY laser o1 0TToieg
TTpoépyovTal ammd Eva €IBIKO OIKTUO TTAPAKO-
AouBnang oTo £dagog. To KUpIo EMOTNHOVIKS
dpyavo Tou dopuopou eivail To SIRAL (SAR/
Interferometric Radar Altimeter) 10 omoio pTo-
pei va kataypagel 1o UYog Tou Téyou Kabwg
kai Tnv Utrapén méyou o€ Bardoaies TTEPIOXES
HE TNV EKTTOUTTA PABIOKUMATWY KABe 250m pe-
TaKiVNONG Kal TNV Afyn TG NXoUg TauToxXpova
amé pia dpola kepaia. Ao Ty UTIEPBEDT Twv
«QWTOYPAPIWV» TTOPAYOVTAI EIKAVEG UYNARG
EUKPIVEIOG KOl WECW OTTAWV  YEWHETPIKWY
Oxéaewv TTPOKUTITOUV Ta dedopéva Ta oTToia

ouvduadovrai pe 1o dpyavo DORIS kabwg kai
pe éva akdpa ouaTnua yia v akpifn elpean
NG B€ang Tou dopuPdPOU TO OTTOI0 OVOHALE-
101 STAR TRACKER. To guotnua autd dev
givar TiToTe TEPIOTOTEPO AT TPEIC KAUEPES
Ol OTIOIEC WETPOUV TIG GUVTETAYHEVEG TWV
aaTépwy kai Tpoadiopifouv v BEan Tou do-
pu@dpou BACE! TwV dIaPOPWY AGTPOVOUIKWY
Baoewv dedoEVWV.

EmmAéov, o dopu@dpog Oev éxel TeBei o€
nAiooUyxpovn TpoxId, e amoTéAeOoua va
gival amapaitnt n owaoty Poévwan Twv OI-
a@oépwy opyavwy Tou Ta OTToia UTTOpE va
givar exteBeipéva amv nhiakr akTivooAia f
va Bpigkovral atnv okid TG MG yia TTOMEG
ouveydpeveg eBOouAodES. To KOATOC TNG KATA-
OKEUNG MeIwBnKe Adyw TG amouaiag KivnTwv

Ztépavoc Maupog
Oortniic Tou Turjuatog Guaikric

TUNU&TWY OTO CWia Tou GopUPOEOU KABWS
pEXP! Kai Ta nAiaka Tou Trave eivar aTabepd
ToTroBeTnUEVA TTAvw Tou. TEAOG N ETTIKOIVW-
via e Tnv M emtuyxaverar péow 600 Kepal-
Wv OTIG PTmavTeg X Kal S pECW Twv OTToiwv
aTrooTENAOVTAI ETTIGTNUOVIKA KAl TNAELETPIKA
dedopéva avTiaTolxa aToUG ETTIKEIPNTIOKOUS
0TaBuoUG.

Mpwrog aT6x06 Tou Cryosat-2 Atav n amddeitn
NG UTrapéng 1 Ox1 KAToIag TAoNG WeTABOARS
TWV Taywv. ATTO TOUG TIPWTOUG PAVES HETPROE-
WV QAavnke OTI GVTWG UTTAPYXEI TAOT HETOROANS
TWv Taywv oA Ba xpelaaTolv akoua TTOAD-
MNVEG LETPRATEIS YIa TOV OKPIPA TTPOadIoPIaHO
TOU PUBlOU auTAg TNG HeTaROARS. Méxpr aTiy-
MRS 0 dopuPOPOG Ekave BOKIUAOTIKES HETPA-
O€IG aTTOdEIKVUOVTAG OTI 01 TIAYOoI aToV APKTI-
k& WKeaVO WEIVOVTAL KOl EBWAE TTPWTOPAVH
OTOIXEIQ Y10 TOUG TTONIKOUG WKEAVOUG. ATTO TV
1n ®eBpouapiou Tou 2011 n ESA avakoivwoe
om Aéov Ta 6edopéva amd Tov Cryosat-2 gival
otV d1aBean OAwV Twv ETMICTHOVWY TTAYKO-
opiwg, agol amodeixBnke n 0pBA Acimoupyia
TOU dOPUPOPOU Kall TV GUCTNUATWY TOU. ZTOV
pEMov avapévetal va cuMexBei évag TepaaTi-
oG ka 1010iTepa XprAOIHOG Aykog BEGOpEVWY O
omoiog Ba dwagl v duvaTdTNTa G KOAUTE-
png karavonang Tou e0BpauaTou KAHATOS Tou
TTAQVITN O,

‘Héepeg or...

« O dopupodpog Cryosat-2 €ival o TpiTog
otV oeipd Twy earth explorers ¢ ESA
yla v TrapakoAolBnan tou mePIBAA-
Aovtog pe aMoug Tpeig, Toug SWARM,
ADM-Aeolus ka1 EarthCARE, va €xouv
TTPOYPAHATIOTE! yIa ekTdEEUON TO 2013.

« O Tpwrog eupwTaikog dopuPdPOg yia T0
TePIBAMov Arav o ESR-1 kai ekTogeubnke
amé mv ESA 10 1991 mmapéxovtag TToAUTI-
Mo ETIOTNUOVIKA dedopéva yia 9 xpovia.

* O Cryosat-1 dev €épBaoe ToTé 010 81G0TN-
Ha Adyw o@aAuarog kard mv dladikacia
¢ ektoteuang 1o 2005. Adyw TG onpa-
VTIKOTNTOG TNG ATTOOTOARS ATTOQACIOTNKE
n avakaraokeur) Tou (Cryosat-2) pe ko-
TT0IEG BEATIWOEIS KOl OAOKANPWENKE HOAIG
péoa ae 4 ypdvial

lnyn: www.esa.int

paivousvov



GALAXYZOO

H emoTtAun xpeiaderal Tnv Bondsia cou!

H emioTiun mAéov TTPo0deUe! e Taxeig pub-
poug. Néa dedopéva kar vEeg avakaAlyelg
avakuTiTouv oxeddv kabe pépa kal o apib-
MOC TWV KAIVOTOPWV UTIEPAUYXPOVWY Kdl
@INGDOGWY TTEIPapATWY autaveTal dIOPKWG.
Emiong n ouvexwg e€eNloadpevn Texvoloyia
Oivel OTOUG €TTIOTANOVEG VvEEG DUVATOTNTES
kai mpooTTikES. Opwg n mpdodog dev gival
pia diadikaaia amaAAayuévn améd TEoRAR-
para. ‘HOn améd v Tpwrn deKaeTia Tou
21ou alwva  ep@avicetal Eva «TpOBAnuar
70 oTT0i0 aPXIKG dev eixe TTPOBAe@Oei. H ou-
vexAG KaTaypaQr ETMIOTNPOVIKWY SEOOUEVIWV
e TEXVONOYiEC QUXUAG Kal 0 ouvVOUAOUHAGS
OIAQOPETIKWY TEIPAPATWY WE XPAON VEWV
opyavwv akpifeiag, TTapayel évav TEpAaTIo
Oyko dedopévwy Ta oTroia eival anuavTika
TiepioodTepa amé Tov Blabéaipo apiBuod
EMOTNUOVWY 01 0TT0i01 dUVAVTAI VO AOXOAN-
Bouv pe v emeepyaaia kar Kupiwg Pe v
Tagivounan Toug. Av Kai Ol ETTIOTAUOVEG Eixav
Bper pia eUkoAn Auon Tig TeAeuTaieg OeKaETi-
€G HE TNV XPHON NAEKTPOVIKWY UTTOAOYIOTWY
KaIl €I8IKWY POUTIVV YIa va TagIVOPOUV Kal
va eAéyyxouv Ta dedopéva, eival aiyoupo O
0€ Kapia mepimTwan 6ev pmopoUv auToi ol
TPOTIOI VO QVTIKOTAGTACOUV TNV KPITIKA IKa-
VOTNTO TOU QVOPWTTIVOU EYKEGGAOU.

H «emavaoTaon» Apbe 10 2007 amd v
Citizen Science Alliance (CSA) pia aUpTpa-
& peybAwv mavemomuiwy 6mwg 10 John
Hopkins, 10 Oxford kai GAAwv emioTnpo-
VIKWV QOpEwV 01 oTroiol dnuiolpynoav 1o
GalaxyZoo, v Tpwtn diadikTuakn Baon
dedopévwy atnv omoia Ta dedopéva Tag)-
vopoUvTav amd €Behovtég, amhoug TToAITeG,
0l OToi0I CUVEICEQEPAV OTNV  ETTICTAWN
TAgIVOUWVTAG €IKOVEG MOKPIVWV YOAGEIV
o1 otroieg TTAPONKAV e TO TNAEOKOTTIO TOU
Sloan Digital Sky Survey (SDSS). O apyl-
KOG 0TOX0G ATAV VA Yivel N TagIvounon evag
TIEPITTIOU EKATOUUUPIOU QWTOYPAPILY aTIO
OTTOUOKPUOEVOUG yahagies péoa ae BUo
&m. H emuyia 6uwg TOU TTPOYPANHATOS
Arav avéAToTn kai €101 Péoa o€ évav xpo-
vo éylvav TTavw ammd TeviAvia eKaTouplpIa
Tagivounoeig yaAagiwv amo ekarov mevAvTa
XINGOEG ¥pAOTES (yia TV aglomaTia Tou
TpoypaupaTog kéBe avTikeipevo -yaAagi-
a¢- €mpete va TagivounBei amé moAAoUg
B10QOPETIKOUG XPAOTEG YIa VO PTTOPETE! Va
yivel n akpiprg diakpion g @Uong Tou).
To apxikd TPOypaupa agopolae Kupiwg
TNV HOPOY| Twv yaAagiwy Kai n EMITUxia Tou
odfynae otnv dnuioupyia Tou TPoypduua-

10¢ GalaxyZoo 2 gT0 0moio uTrpXav TTPOG
Tagivounan diakdaeg mevAavta XINAdES oo
T0UG TT0I0 AauTTPOUG yahagieg Tou SDSS yia
TOUG OTTOIOUG 01 XPAOTES ETTPETTE Va Adouv
UTTOYN TOUG TTEPITTOTEPA XAPOKTNPIGTIKA
IO TNV POPYI| TOUG, OE OXEDT UE TO TIPWTO
Tpoypapua. To GalaxyZoo 2 oAokAnpwon-
KE HECO OTO XPOVO PEKOP OEKATETTAPWY
HNVWV Kal Eyivav TrepIcoOTEPES amd egivTa
eKaToppUpIa Tagivounoelg. 'Hon utrapyouv
TIOMEG  €TMIOTNHOVIKEG  ONPOCIEUTEIC  T€
avayvwpigpéva TrepIodIkd Ta oTroia xpnal-
HOTTOIoUV Tal aTTOTEAETHATA TwV OUO AUTWY
TTPOYPAHUATWY TTOU OAOKANPWBNKAV ETTITU-
XWE XAapn aToug €BEAOVTEC-TTOAITEG.

Opwg n aviaoia Twv dNUIOUPYWV NG
CSA dev Teheiwoe ekei. Ta duo mpoypdy-
pata GalaxyZoo av kai arjuepa £xouv Aqcel,
amotéAeaav Tnv apxn Tou Zooniverse, Tng
peyaAutepng dladikTuakig Baong emioTn-
HOVIKWV TTpoypapudTwy TTou ameuBuvovtal
o€ TIONITEG AOXETWE ATTO TO HOPPWTIKS TOUG
emmimedo, TNV KaTaywyr Kai Tnv nAikia Toug!
Zruepa 10 KOIVO pTropei va auuBdaAer aTnv
Taykéopia TPGodo NG EMOTAUNG Wéoa
Q6 TNV CUUUETOXNA TOU O€ OKTW SICPOPETI-
k& TTpoypduuarTa:

2tépavog Mavpog
Doty tov Tunuoaros Pooixng

«QUOOAIDECY ECOATTPIKWY VEQWV OF €l
k6veg TTou TépBnkav e 10 dIaaTNUIKG TNAE-
oKoTIo UTTEPUBpOU Spitzer.

+ Old Weather

Auté eival 10 TIpwTo TIEPIBAAAOVTIKO TTPO-
ypaupa Tou Zooniverse gTo OToi0 avaAUo-
val dedopéva o TIG KIVAGEIG TwV TTAOIWY
ToU BagiAikoU vautikoU Katé Tov 10 Traykoé-
OMIO TIOAEUO e OKOTTO TNV AETITOPEPEIOKN HE-
AT Tou TOTE KAipaTog Trou Ba BonBroel apke-
76 TV dnpIoupyia KNIUATIKWY UTTOAOYIOTIKWV
HovTEAWY AAAG Kal TOUG 1GTOPIKOUG TTOU PeAE-
TOUV T YEYOVOTA EKEIVNG TNG TTEPIGAOU.

* Moon Zoo

Méow Tou Moon Zoo yiveral OnUAVTIKA
mpooTabeia yia TNV akpiPr peEAETN TG
oehnviakng emeaveiag Péoa omo €IKOVES
uynArig avaAuong Tou dopupodpou Lunar
Reconnaissance Orbiter. Méxpr  oTIyung
€xouv UeAETNBEl TTEPIoTOTEPES aTTO £val €Ka-
TOUMUPIO OXTOKOOIES TPIAVTA XIAIADEG EIKO-
VEG TOU GEANVIaKoU TOTTioU.

* Planet Hunters

To teheutaio project Tou Zooniverse, 0To OTT0i0
o kaBévag mropei va Bonbroel atnv avaditnan
ewnAiakwy TTAQVNTWY, XPENOTHOTIOIVTAS Tal
dedopéva amé Tov dopupdpo NG NASA Kepler
yia Ty avayvwpion diaaoewy eEwmAavnTwv
Ot QWTOETPIKEG JETPATEIC AOTEPWV TTOU Ol
uTTOAOYIOTEG OBUVATOUV VA KATAYPAWOUV.

* The Milky Way Project

Méow auTou Tou TTPOYPANATOG O AGTPOVO-
poI TTpoaTraBouv va JEAETATOUY TNV yévvn-
on aoTtpwv kai v e¢Ehign Tou Maagia pag,
KaAWVTAG TOUG XPAOTEG VA avayvwpioouv

+ Galaxy Zoo: Hubble

Eivar éva mpoypapua akpiBwg pe 1o id10 oko-
6 TWV TPWTWV dU0 Galaxy Zoo pe v povn
dia@opd 671 01 EIKOVEG TwV HaKPIVWY yaAag)-
WV TTPOEPXOVTAI OTTO TO EYAAUTEPO TPOXIAKS
Trapatnpntpio 1o Hubble Space Telescope.

* Solar Stormwatch

To Solar Stormwatch eival éva amé Ta o
OnUavTIKG Trpoypdupata kabwg ot auto
avaAtovral Oedopéva amd 10 PaciAikd
aoTepookoteio Tou Greenwich Tou ago-
poulv aTa Biaia nAiakd eaivopeva Ta otroia
MTTOPOUV VO TIPOKAMEGOUV 10XUPES NAIOKES
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Kararyideg. Ta dedopéva TTOU TTPOKUTITOUV
OO TNV GUMMETOX Twv XpnaTwv Bonbave
aTOV EVTOTTIOUG Kal aTnv TIPARAEWN Biaiwy
NAIKWY QaIVOpEVWY Ta OTToia aTToTEAOUV
KivOUVO yIa TOUG AOTPOVAUTEG Kal TOUG Yh-
IVOU¢ d0puUPAPOUG.

+ Galaxy Zoo: Mergers

210 GalaxyZoo Mergers ptopeite va fondn-
OETE OTNV ONUAVTIKA £pEUvVa OXETIKA UE TO
@aivépevo g alykpouan dUo yahagiwy. O
xpAhoTeg BAETToUV €1kdveg yahagiwv TTou Ppi-
oKovtal g€ oUykpouan, amoé 10 TNAeokdTTIO
Tou SDSS, Kkal TpéTel va TIG TAIPIATOUV JE
QvTiOTOIXEG TTOU TTPOEPXOVTAI ATTG NAEKTPO-
VIKEG TTPOCOHOIWTEIS KOBWG KAl va TTapaE-
TPOTTOIAGOUV TIC TIPOTNHEIWOEIG WATE AUTES
va TaIpIAgouv Katd o duvatd e TIG TTpay-
MOTIKEG EIKOVEG.

O Emaotnuovika MNapadoéa

Kwvaravtivog Katpiomidg
portnijc Turjuatog Quatkric

MayvnTiké TTedi0 eQapUOlOpEVO OE GUYKEKPI-
pévn TrepIoyn Tou peTwTIaiou AoBou Tou yke-
@dhou emmnpeddlel v TPGBean ag va Aéue
aMBeia i wéparal Autd amokAuye TTPOoPa-
N épeuva emaTnuévwy amo Tnv EaBovia mou
dnuoaielmke oTo Behavioural Brain Research,
Oeixvovtag 6Tl n diarapayr) G EYKEQAAIKKG
dpacTnEIOTNTAG TTOU TIPOKAAEITAI OTTO Hayvn-
TIKOUG TTaAWOUG Wtmopei va egehixBei ae évav
aToTeAaaTIKS TPOTTO yia TNV £CaKpiBwan Tng
EYKUPOTNTAG KATABETEWY KATNYOPOUEVIIV KAl
UTIOTITWV O€ VOUIKEG UTTOBETEIC,

O1 Inga Karton kai Talis Bachmann tou mrave-
moTuiou Tou Tartu e¢étacav mv auBopunm
100N VO Ael KATTOI0G wéuaTta Xwpi¢ va ugi-
oTaral omoladrToTe ouvémela. ETal Tmapou-
oiaoav KOKKIvVa Kal UTTAe avTikeieva o€ 16
eBelovTég, Ta oTToia eu@avifoviav Tuxaia o€
pia 086vn, kai Toug ZATNOaV Vo avagéPouV To
XPWHA TOU QVTIKEIPEVOU £XOVTOS TO BIKAiWWa
va Aéve wépara otorte embupoucav. Kard my
dieGaywyn ToU TEIPAPATOS EQAPUOCTNKE a-
YVITIKA €Tidpaon aTov eykEPao, (transcranial
magnetic stimulation, TMS) waTe va diatapao-
oeTal ehappd n eyke@aNkh dpaaTnpidtnTa.
H TMS cival pio eupéwg XpnoiJoTioloUpevn
pn-emeppariky WeEBodog pe ™y omoia Adyw
NAEKTPOUAYVNTIKAG ~ ETTAYWYAG  TTapayovTal
divopelpaTa oo Taxéws evaAAaoaopEVo Ja-
yvnTikG TTEdI0, TIPOKAAWVTAG aTTOTTOAWGN Kal
UTTEPTTOAWOT TWV VEUPWVWY TOU EYKEQAAOU.

4 http://phenomenon.physics.auth.gr

+ Galaxy Zoo: Supernovae

Ze auTo TO TIPOYPAUHA O XPHOTNG EXEl TNV
duvardTnTa va avadntioel eKPRCEIS UTTEPKAI-
VOQAVWV AOTEPWV OTTO PWTOYPAPIEG TOU OU-
pavoU TTOU TIPOEPXOVTAI OTTO TO ETTICTNHOVI-
k6 Tpdypapua Palomar Transient Factory 10
oTT0i0 KABE BPadu GwToypailel Tov oupavod
oe uynA avahuan. Méow Tng olykpiong
TWV QWTOYPAPIWY HE QWTOYPAPIEG apXEioU
TiBETQN WG OTOXOG N AVAYVWPIOT UTIEPKAIVO-
@avv aoTépwy. MeAovTiKa To TTPdYpaupa
evOEXETaI v ETTEKTOBET KOl € GG Qaivopeva
omwg o1 ek\apyeig (flares), avadiman véwv
aoTePoeIdwy, kabwg Kal n apakoAoldnan
evepywv Truprvwy yahagiwv (AGN).

Méxpr aTiypAg n 6An 16¢a Tou Zooniverse €I-
onyaye pia véa TONITIKA OTnV ETTICTHOVIKA
pebodoAoyia otToU kGBe ETIOTNUOVIKA Opada

HTTOPET va ammeuBUveTal OTO EUPU KOIVO yia Bo-
nBeia divovrag 101 kai Tnv duvaTdTNTA GTOV
kabéva va OUPUETAOXEI O€ ETTIOTNHOVIKEG
€peuveg aigung. To 6o eyxeipnua SoUAeUe! e
HEYaAUTEPN ETTITUXIQ OTTO TO AVOEVOUEVO KO-
Bwg PEXpI OTIYMAG UTIAPXOUV TTEPITTOTEQOI
amd Tpiakdaiol evevivia XINIGOEG XPAOTES
kal avapévetal oto YEAoV 0 apiBuog autdg
va augnBei padi ue Tov apiBud Twv Tpoypap-
MATWY GAAG KOl TWV EPEUVNTIKWY KEVTPWV
TT0U XPEIGoVTal TNV GUMKETOXR TOU KOIVOU O€
pia JeyGAn TTOIKIAIQ ETTIOTNOVIKWY TOPEWVY.

linyég:
http://citizensciencealliance.org/
http://www.zooniverse.org

2eAideg Twv mpoypauudrwy Zooniverse

To yépoato ennpedlovron omod poyvnTike Teoio;

O1 eBehovTég xwpiaTnkav o€ 600 OpAdES Twv
oxTw. O1 YIgoi aTmd TOUG GUMPETEXOVTEG TNV
TTPWTN OPAdA GEXTNKAV HOYVNTIKOUG TIAAHOUG
omv mepioxfy DLPFC Tou petwmiaiou Aopou
0TO OPIOTEPS NUICPAiPIO TOU EYKEQAAOU, EVWD
ol @A\l ool dEXTNKAV TOUG PayVNTIKOUG
TraAuoUg aTnv avTiaToiyn TepIoxT Tou 6e€io0
nuio@aipiou. H deltepn opdda Asitoupynae
w¢ opdda eAéyyou, e v TMS eaTiaopévn
€iTe aT0 PIOTEPO €iTE OTO OE NICQaipIo Oyl
TOU PeTwmiaiou, aMa Tou Bpeypatikol Ao-
BoU. H atamiaTikA avéAuan Twv ammoteAeopa-
TWv amok@Auye OTI N payvnTIKA €midpaon
oToxeupévn oty aplotep DLPFC Trepioxn
algave eAa@pwg TNV TA0N Twv £BEAOVTLOV va
TTOUV WEUATA Y1 TO XPWHA TWV AVTIKEIUEVWY,
evw n emmiopaon otnv de€id DLPFC mepioxn
M Meiwve ehagpwg. Avribeta, n emidpaon
otV apioTepr) A Tv degidi TrepIoxn Tou Ppey-
paTikoU AoPoU dev eixe Kapia guvémela aTnv
POTIT TWV €BEAOVTWY va TTOUV Yéuara.

O Bachmann kai o1 ouvepydreg Tou dev
€XOUV IKQVOTTOINTIKK €&Aynon yiati propei
va oupBaivel autd, KaBwg To va Al KATToI0G
Wépara ival Pia TTEPITTAOKN CUNTIEPIPOPA
OTNV OTT0ia GUMKETEXOUV TTOANG AEITOUPYIKG
UTTOOUGTIAUATA TOU EYKEPAAOU, Y1 UTO ONAW-
VOUuV TTwg eival axeddv amiBavo va euBuveral
M6VO N TTEPIOXA TOU WeTwmiaiou Aofou oty
omoia eaTiacav. QaTdao eival yvwaTd 611 N
miepioxr) DLPFC ouppeTéxel kal ag Aeitoupyi-
€G YVWaTIKOU eAéyyou, oTtoTe ival mBavo va
emmnpedonke 0 TPOTTOG ATTAVTNONG TWV CUW-
HETEXOVTWY, KAVOVTAG TOUG TTIO ETTIPPETIEIG VOl
Ave ahBela i wépara.

Omwg yiverar avTIAnTITS, N IkavoTnTa QViXVEU-
ong Weldoug £xel PeyaAn anuaaia ota vopl-
ka emayyéAuata. Opwg n xpRon dedopéviv

EMdpaONG TOU EYKEPAAOU WG OTTODEIKTIKA
oTolxeia ge OIkaoTApIa Exel amodelyTel eal-
PETIKG apIAeyduevn, Adyw au@iBoAiv wg
TTPOG TNV eyKupdTNTA Twv deBOUEVWY, aANG
kar Adyw nOIKwv SIANPUATWY TIOU EVEipO-
vral. Omwg dnAwvel o Bachmann, o 1pdtrog
rou Ba TigToTToINBEl KAl Ba XpnaIuoTIoIETal
auT n Texvikn dev Ba mpémel va mapaBiadel
Baaikd avBpwriva dikaiwyata. MapdAAnAa
oxedIAleTal va OUVEXIOTE N épeuva aviyvelo-
VTOG TNV £TTIdpaON Kal O TTPOKOAWVTAS TNV,
E TNV eATTIOO va AvVTIOTPAQOUV TA OTTOTEAE-
opara. AKOUa KI av dev TIPOKEITAI YIa TO VOI-
KO kail Tov dIKAoTIKO KAGO, utrdpyouv GAAoI
Qopei¢ Trou evolapépovTal yia Ty eENIEN Te-
XVIKWV €TTIOPACNS TOU EYKEQAAOU.

lnyn: The Guardian
http://www.guardian.co.uk/science/

I'pogpixn ometkovion e cLOKEVHG
YLO LOYVITIKY OLEYEPTT] TOV EYKE-
pdlov (TMS). IInyn: hitp://www.

tmslosangeles.com/Whatis TMS. html

paivousvov



XapaAapmidov Osodooia
Qortiftpia Tu. Quatkric

levviBnke oTig 15 AtrpiAiou Tou 1452 a¢ éva xw-
p16 kovté atn GAwpevtia. E¢nae oe pia emoxn-
0p6aNUo, N oTIoia TOU TIPOCPEPE TN duvVaTATNTA
va avaTTugel kai va kaAiepyRoel TIOANEG Be€0-
mreg. O 0106, To ekueTaAAeleTal 600 KaAUTEPQ
UTTOPET KOl QTAVEI [E TNV ETTIOTNMOVIKY £PEUVA
TOU TTOAU TTIO PTTPOCTA a6 Toug aUyxpovoug
T0U, O¢ BewpnTiKG emmimedo TavTa, kaBwg dev
UTTAPYOUV T PETT YIO TNV TTPAYUATWON Twv
avakaAUwewv Tou. TpdKemal yia TNV ETOXN
TTOU XOPAKTNPIoTNKE ws “Avayévvnon” Kal Tov
GvOPWTTO TTOU XAPOKTNPIOTNKE WG APXETUTIO TNG
€ToxNG autg, Tov Agovdpvto via Bivial.

Zmv Itahia, Trou amoteAei 1o eTmikevtpo TG Ava-
yévvnang, To avBpwivo Trvelua poiddel va &a-
VAYEVVIETAI UOTEPA AT TNV KATATTIEDT) TTOU €iXE
dextel karé 0 Meoaiwva. Me v TTwoN Tou
@eoudapyIKoU kaBeaTwTog 0 AaGG aTEAEUBEPW-
VETAI KaI N EMOTNUOVIKA yvwan, n Aoyoteyvia,
n TéXvN yivovTal TpooITég 0° autdv pE TV ETTO-
VOoTarikr peupean g Tutoypagiag (Moutep-
BEpyiog). AkohouBei peyaAn oikovopikh aveion
kaBwg véor Bardoalol dpduol avoiyovial kai 1o
EUTTOPIO OKPACEI, VEEG ATTEIPOI avaKOAUTTTOVTAN
kai o1 opiCovTeg Tou avBpwrou yia egepelivnan
dieupuvovtal. O avBpwrivog voug amaAAdo-
o€Tal amd TIG TpoKATAAAWEIS Kai TIG delaidal-
povieg kail Tn Béon Toug Traipvouv oTadiakd o
opBohoyiopdg kai n emoTnUovikA Bewpnan Tou
Koopou. Méoa ato KAipa autd, o Acovapvio
eteNiooeral og éva TOAUHOPPO Kal avAouxo
Trvedpa...

A6 v nAikia Twv deKATETTAPWY ETWY, HO-
BnTEUGEVOG OTO EPYATTAPIO TOU PAWPEVTIVOU
(wypagou Kal apyitéktova Bepokio, gekiva Tig
omoudég Tou otV TEXVN TG (wypagikig. H
mP60da¢ Tou eivar TayiTarn kai ToAU alvToua
yivetal péAog Tng ouvieyxviag Twv {wypdgwv
G PAwpevtiag Kai apyidel va avaAauBavel
Kal va @IAoTEXVED Ta TTPOCWTTIKG Tou £pya. MMa-
paAAnAa, OTPEQEI TO EVOIOMEPOV TOU OTIG QU-
OIKEG TMIOTAPES. ApXilel va PEAETE T QUOIKA
@QaIvOuEVa, TIPOOTIABWVTAG Va TOUG ATTOOWOE!
KATTOI0 EpUNVEia, TV avatoyia Tou avBpwtou
KaBwg kal GMwv JWvTwv opyaviouwy, TIg ap-
XEG TNG MNXAVIKAG, TN HOPPOAOYIO TWV GUTWV.
Kai 6Aa autd péow G OmAAG TapaTRPNong
KQI TG KATAypaPAG UTIO T LOPOI| ONUEILOEWY
kai axediwv, GAwv 6aa avrIAauBaveral kal eTmi-
Bupei va katavooel kai va egnynael. Oswpei
WG Oev TOU QTAVEI 0 XPAVOG TNG (WAS Tou yia
Va TIPAyUaToTIoIROEl T0 PéyEBOS TNG EpEuvag
mou Ba ABeAE kai y1 autd douAeUel aoTapdTTa
TpooTrabwvTag va emw@eAnBei Tou xpovou. O

O moAuprxavog... Aeovapvto
To nmpdTUTIO EVOG EMOTHHOVA

2yéoio ue emelnynoeig tov da Vinci ,
Yaotod wg o «Avlpwrog Tov
Bizpotfiovy. Amsikoviler youvo
OVIPIKO COUO. EYYEYPOLUEVO TE
KOKAO K1 o€ TeTpaywvo. Yrotifeta
011 10 oyédio fociletor o€ pio
TPAYUOTELO TOD OPYOLOD OPYITEKTOVO.
Bitpodfiov mepi twv avaloyidv
700 AVOPOTIVOL COUATOG.

Amo v
Exbeon
«Agovopvro
vto, Bivtory
oto MYAO

NeovdpvTo euBablvel aTIG EMIOTAWES Kal EEETA-
(el Tov KOOHO XPNOIMOTIOIWVTAG TNV apXf TNG
avahoyiag: «Avaitnae v avahoyia 6x1 udvo
0TOoUG apIBUoUG Kal Ta PETPa, AAAG Kal OToug
Axoug, Ta Bapn, To xPdVo Kal TIg BETEIS Kal O€
60eg AAEG dUVANEIG UTTAPXOUVY QVAPEPE! XO-
POKTNPIOTIKA. YTTOOTNPilel 0TI TO gUpTav gival
ypauuévo atn yAwooa twv Madnuarikwy, B€-
TOVTOG TN GUYKEKPIPEVN ETTIOTAWN WG T Bdon
OAwv.

ETmvoei pnyavég «EmOoTUOVIKAG pavTagiacy
yia TV €TOXN EKEiVN, EETEPVIVTAG KOTA TTOAU

TOV QIWVA TOU € TEXVOYVWOTaL: ITTTAPEVES UnXa-
VEG, TIOANEMIKEG HNXAVEG, MNXAVES PETPNONG TOU
Xpovou, utroPpUxIEG UNXaVES, MNXAVES Yia Ka-
Tepyaaia xpuoou, yia xAapagn VOUIoHATWY Kal
TIOMEG akdpn... Eeupiokel véa kai BeAtioTo-
TroiNpéva epyaAeia kal oTPATIWTIKG £COTTAIONO
kal OXedIAlEl TNV KOATAOKEUR OPXITEKTOVIKWY
Epywv OTIWG YEQUPES, KavaNia, avaKTopa Kal
apdeuTikd épya.

Emitehei auté 10 €idog £peuvag ae OAn T OI-
dpkela TG {wng Tou katopBwvovTag 8,1 TToTE
kaveig dev katopBwae ae 1600 XPOVIKG dIAOTN-
pa... Na agrioel miow Tou pia peyGAn kAnpo-
vopid Trou Ba €dive wBnon o€ KABe emmouEvN
@IAGG0EN TpooTrdBeia egepelvnong kal EpuN-
veiag Tou kbapou, TpoeToluGdovTag o £apog
yia ToMoUG petayeveéaTepoUg Tou ETTIOTALOVEC,
omwg o Fakidaiog, o Nrekdpt K.a. H euputnra
TWV OTIOUdWV TOU (yIaTi uévo aTToudr| WTTopEi
Va XOPAKTNPIOE! KAVEIG TNV TOO0 ASTITOPEPEIKT
pEAE) ToV KaBIGTA évav OIKOUPEVIKO GvBpwTTO
OAwv Twv emoxwy, évav “homo universalis”, Mé-
Bave aTig 2 Maiiou Tou 1519.

‘Eva pikpo deiypa Tou GapeTikoU £pyou Tou €i-
XQpE TV EUKalpia va Baupdooupe aTny EkBean
“Aeovapvto vra Bivial” mou mpayuaromoiion-
ke a1n Oeooalovikn aTov TToAuywPo Tou Mu-
Aou kai difpkeae amd Tig 5 Pefpouapiou Ewg
716 5 louviou 2011, n omoia €xel TagIdEWEI, aTTO
10 1997, 0¢ TpeIg nmeipoug. Opdda oItV
10U PUOIKOU ETTITKEPTNKE TNV EKBEDN, N OTTOICt
TepINGpBave pia ammo TIG TPEIG OEIPEG EYKEKPI-
pévwy a6 v Akadnpia via Bivial xeipotroi-
nTwv avtiypdgwv 118 ayediwv Tou Acovdpvto,
Tou KaAUTITOWV Toug €€AG Topeig: Avaropia,
MaBnuartikd - Tewpetpia, Mnyavikr, Irape-
veg Mnxavég, Xpovopetpia, Meupes-Kavahia,
Apxitektovikn, ZTpamiwTik Mnxavikd, kabwg
emiong kai 25 1pI081a0TaTA HOVTEAD TWV EPEU-
pEoEwv Tou, @Tiaypéva amd Ao kal PETaAAO,
TIOU KATAOKEUAATNKAY OE ATTOAUTN GUHQWVia
JE Ta aXEBIA TOU.

Mnyég:

“Aeovapvro vra Biviol, o Tpwrog €mOTHUO-
vag”, Michael White

“Leonardo da Vinci: peyaloguia kai mempwyé-
vo”, Marcel Brion

“Leonardo da Vinci:[Troeic tou puaou”
ToapAg NikoA

“Leonardo da Vinci: Eeupétng Kai emoTruo-
vag” (BiBAio-kardAoyog Tng ékBeong NAeovap-
vTo vIa Bivrol)

“Nra Bivroi: MeydAor Zwypdapor” (BiBAio6rikn
Téxvng, Kabnuepivry)
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IHept Xaovg

l'swpylog Osodwpou
Kabnyntng Tunuarog @uaikng

To xaog €ival éva Bépa yevika eAKUOTI-
KO, av Kal ... «xdo¢»! H mpwin epwtnon
TToU TiBeTaN €ival TTWG TO XAO¢ avaTTapl-
OTAVETOI PE TOUG NAEKTPOVIKOUG UTTOAO-
yIoTEG (H/Y) Kai T autd ouvemayetal. Oa
dWow WEPIKEG OTTAVIACEIS TTOU EATTICW
va BewpnBolv evdiagépouaeg. OéAw va
ONMEILOW OTI TO APV €ival amAd éva
apbpo aTO QVTIKEIUEVO, KaI DEV EXEI TV
mAnpdTNTa €£vAG BIAIoU.

Z0pgwva Pe T Koiv dmmoyn, 10 X00g
ouvdéetal pe apepaiomra. Etol, 10 x00G
OUVOEBNKE e aTaTIOTIKA QaIvopeva. Bpédn-
Ke OUwg pda@arta (~1970) 611 O€ OPIoHEVES
TIEPITITWOEIC, KAl TTPOCTDIOPIOTIKA QaIVOE-

Mepiyévape etmiong 611 0TV TTAPAdO-
olakr TepioxA Ta mpayuata Ba frav Ta
avapevopeva Kal Xwpic ekmAfgels. Exel
Opwe Bpedei o1 Kal ekei Ta TPAyUaTA €i-
val PeuoTa Kal TTOAUTTAOKA Kal UTTopoUv
va BpeBolv Kal ekei véeg TTEPIOXEG TTOU va
eival anpavTikEg TexvoAoyIKd.

1. ZroxaoTikd Xdog (Stochastic
Chaos)

To xGo¢ TTou Ba pag amacxoAfoel oTnv
Tapoloa TIEPITITWON OXETICETal P TV
TIEQITITWOT OTATIOTIKWY oUOTNUATWY. H
avamapaoTaon Toug Ye HIY, ouvABug yi-
veral e Texvikég Monte-Carlo.

VTag T ZTaTIOTIKA QUOIKA.

Mia oAU evdlagépouca eTriong Tre-
PITITWON OTOXAOTIKOU XAoug, €ival Kal
N TEPITTWON NG OTOXOOTIKAS MOp@o-
kAaoparikig (Fractal) oupmepipopac. H
mepimtwaon aut Bpédnke amd Tov B. B.
Mandelbrot (1924-2010), kai eival pia véa
TIEPIOYY) TOU OTOXACTIKOU XGoug.

Twpa TT0U £QuUyE OTTO TOV KOOUO aUTO
kal o Mandelbrot, kaAd eival va kavoupe
pI0 avaokoTIon TG TIEPITITWONG AUTAG,
dnAadr TG TTEPIOXNS ME ZTOXATTIKA Mop-
@OKAAGHATIKA ZUNTIEQIPOPA.

2ZUugwva Pe 1a véa dedopéva, n aTo-

va gpgavidouv 1816TTEG TTOU GUVNBi-

XaoTIK Teplox TepIAaupavel Ta

OQpeE va TIG GUVAVTALE € OTATIOTIKA.
ZTIC TIEPITITWOEIS QUTEG UINGPE i
TPOCdIoPIOTIKG XA0¢. Kal e autd Ta
eupuaTa, n XOOTIKA OUUTTEPIPOPA
ePIAAUBAvel TTAEOV TIG TIEQITITWCEIS:

1. 2TOX0OTIKA

2. MpoadiopIoTIKA

Mépav dnAadry Tng mapadooio-
KRG TEPIOXNG (NG OTOXAOTIKNAG),
£xel TpoaTebei Kal pia Kalvoupyla
mepIoxr (N TPOGdIoPIOTIKA). AA-
AwaoTe 10 Qaivouevo autd dev eival
TPWTOYVWPo. Autd Opwg dev on-
paivel 6Tl n TTapadoaiakn TEPIOYN
TPETTEl va eyKaTOAEIQBEL. ZuvABwg,

00025 =

opozo =

00015 —

oooto =

00005 —

ooooo

Ar atoms

T =1000K

Hépn:
1. To KAaOIKO péPOG

2. To uOp@OKAAOUATIKO  UEPOG
(Fractal).

evikG OTn OTOXOOTIKY TIEPITITW-
on, kaBe petaBAnT £xel Kal pia -
BavotnTa va TApEl YA TIA, VW N
mBavétnTa auth kaBopiletal amd
TN OUVAPTNON KOTAVORS. AUTO TTOU
EexwpiCel Ta dU0 TTOpPATTAvVW LEEN,
gival o1 1816TNTEG TG OTATIOTIKAG

KOTAVOUIG TwV OTOXAOTIKWY META-

Moppn TS KaTOVOUNS TOYVTHTWV OTOUMY CEPLOD
Ar, o€ 4 dapopenireg Ospuorpaaies (ILnyn: http://
www.gs68.de/tutorials/plasma/node7.html)

BAnTwv. Autd Ba yivouv o caQn
ME Tn TTapouaiaon TnG KAACIKAG TTe-
piTITWONG.

TO EPEUVNTIKO EVOIAQEPOV OTPEPETA
oTnVv kaivoupyla mepioxn. Befaiwg, kabe
KaIvoUpyIa TTEPIOXT GEPVEI KAl VEEC TEXVO-
Aoyieg Tou mpémel va digpeuvnBouv, dev
onuaivel WG OTI 01 TTAPadOTIaKES TTPé-
el va eykaTaAeipBouv. Me éva Tétolo oke-
TITIKG B0 £TTpeETTE VA eyKATOAEIQBOUV OAEG
ol TaAIEG amoyelg, Jadi pe autég Kal Twv
apxaiwv EAvwy. Opoiwg Ba émpee va
eykataAelpBoly OAeg o1 TTaAIEC Bewpieg
¢ QuoikAc. ETol ato mapdv dpbpo Ba
YiVEl pia avaokoTnan, Kupiwg TG Tapa-
DOCTIaKAG TIEPIOXNS, Xwpi¢ duwg va Trapa-
AeimreTan kai n kavoupyia. Tovideral & OTI
n véa TepIoxn eivar oAU evoiagépouaa,
OTI UTTAPXOUV O’ QUTF) APKETA OXETIKA TTa-
VETTIOTNWIOKA paBruaTa Kal dpa Oev uTrap-
XEI AOYOG €KTEVOUC TTAPOUTTOCTG TNG.

6 http://phenomenon.physics.auth.gr

H mo ouvnBiouévn mepimwon Xa-
0UG 0€ QUOIKOG aUaTNUa Eival To Bepuikd
X@og, Tou dnuioupyeital amd Tn BepuikA
kivnon. Eva mapadeiyua epappoyng tou
gyive amo6 tov Maxwell (1831-1879), omnv
avaTITugn TG KIVATIKAS Bewpiag Twv aepi-
wv. Ma v TepIypagr Tou avamTuyenke
emiong amo Tov Boltzmann (1844-1906) n
Z1amaTik Quoikn.

la 10TopIKOUG AGyouG avagépetal OTI
TN YVWOT KATOVOWR TAXUTATWY TTOU OVO-
paletar  katavopy  Maxwell-Boltzmann,
TTpwTa TN BprKke 0 Maxwell ammod v KivnTi-
K| Bewpia kai Ye epappoyn IDI0TATWY Tou
xéoug, kai petd o Boltzmann epapudlo-

KAaoikn Mepioxn

Eva evdiagépov TpoBAnua eival n
OUUTTEPIQOPA TOU  aBpoiopaTog  pEYGAOU
ap1BuoU oToXaoTIKWY pETaRANTWY. AuTd TO
Bépa evdiagépel anuavTIKG TOUG GUOIKOUG,
MIQ Kal pTTOpED va ¥pnalpotroinBei yia va
BpeBei n GuPTIEPIPOPE EVOS UAKPOTKOTTIKOU
OUGTARATOS Kal va Yivel n aUyKpIon Tou Je
TN OUPTIEQIPOPA TOU QVTIGTOIKOU WIKPOOKO-
TTIKOU GUOTAKATOG,

H amAoUoTepn TrepiTTwaon eivar n peAéTn
NG CUUTIEPIPOPAS TOU aBpoiouarog:
1
Y, ({x;}) :;(xl +x, 44 x) = x,,,({x})

OtIou 01 {x,} €ival Ol ETMIPEPOUG QVEEAPTN-
TEG OTOXOOTIKEG WETARANTEG, kat y, ({x.}),

paivousvov



N x,, (1x}), n péon peraBAnm g
OUMoyNG. ZnueiaTe o1l Kal Ny,
({x}) eivar aToxaaTikn peraBAnm,
TTOpOTI LEPIKEG QOPEC avAPEPETal
WG péan «TIuA» (1ooUTal GUWE E T
péon petaAnm TG auMoyng). Ze
€va TETol0 GBpoiopa, N peTaBAnT .
({x.}) prropei va eKPPAGE! i OKPO-
OKOTTIKF) WeTaBANTA, €vw o1 {x} va
eKPPAlouv OTOXOOTIKEG HETABANTES
TIOU QVAQEPOVTAI OTN HIKPOOKOTTIKA
KaTaoTaon.

Mia agomoinon g TEPITITWONG
autAg yiveral kai oTo TiEipapa. H
Uik diadikaaia TTou akoAouBeiTal

THopadetyuoro ykoovoiavig KoTovoungs yLo. slopope-

TIKEC TYES TV TOPOUETPWY U=<X> KOL O°.

Me oV TPOTIO AUTO £XOUE Kall TIG
dUo TapapéTpoug Tou XpelddovTal
yla Tov 0pIopd NG KaouaiavAg
KOTAVOUIG.

Omuwg eitrape, Ta Tapamavw ag)-
otroloUvTal Kl yio TV emegepyaaia
TIEIPOMATIKWY OTTOTEAETUATWY, OTA
otoia yia TepIoodTEPN OKpPiBEID
emavaAaupavetal n WETpnan ToA-
Mec @opéc. Omwe avagépape, ia
aveghptnTn  WéTpnon  umopei  va
TOpacTaBEl Ye TN TIUA pIag aTo-
XAOTIKAG TTO06TNTAS TOU GUVOAOU
{x.}. Z0uowva de pe 10 Nopo Twv

o€ £va TrEipapa ival va emavaay-
Baveral TTOMES QOpES N ETPNON. Z¢€ éval Té-
1010 TIOAQITTAG TTEipaa, O {x,} EKPPACOUV
TI JETPATEIG OTA AVECAPTNTA ETTILEPOUG TTEI-
papata. H 1ipr TG KABE TMIPEPOUG HETOPAN-
TG QVTITTPOCWTTEUEL, OTNV TTEPITITWOT) QUTA,
TNV TIA TTOU TIPOKUTTTE ATTO TN PETPNOT OTO
avtigTolyo Teipapa. ZupBohidoupe e
Xwpig dnAadr 10 dpioua, TV TIWF TG aTOo-
XQOTIKAG TTOGOTNTAG TTOU TIPOKUTITEI OTTd TO
oUvBeTo TEipapa (Trou TEpIEXEl dnAadA Kal
TNV TIEIPANATIKY TTOMATTAGTNTA).

H opiakn Tiur mg oaémrag y, diveral amo
QuTO TTOU OVOUACETal «VOHOG TWV LEYaAwY
OpIBUWV», (UeyGAog apIBUAG PeTaBANTWVY):

Yy T <X>

Ex166 Spwg amod m péon Tipn, evalagpE-
pouaa gival Kal N OTATIOTIKA KATAVOWI| ToU
{v } yia emepaopevo . ‘Exoviag my ka-
TOVOUR aUTA, PTTOPOUKE va UTToAOyioOupE
OUECWG Ta OTATIOTIKA XAPAKTNPIOTIKA TNG
QVTIOTOI¥NG  OTOXOOTIKAG TToo0TTaG. TO
0pI0 yIa n — oo aTTOTEAET KEVTPIKG anpeio
MG Bewpiag Twv mBAvVOTATWY, KAl YIa TO
AGyo autd ovopddetal «Kevrpiké Oplakd
Ocwpnuon.

©¢Aoupe O¢ va BpoUpe TV opIaKn KaTa-
vour), 600 10 duvatdv yevikdTEPQ yiveral.
TN TIEPITITWaN ToU N Katavopn Twv {x,}
IKOVOTTOIET UEPIKES YEVIKEG TUVBRAKEG, LETO-
&0 auTwv ival &1 UTTAPXOUV OAEG OI «pO-
TEGH TWV ETTIUEPOUG KATAVOHWY Kal gival
TIETTEPOACHEVEG, CUVETTAYETAI OTI N KATAVO-
A Tou, yia YeydAo n, ptropei va Bpebei ot
Teivel aTn Mkaoualavr katavour (n omoia
OVOWAZETaI KAl KOVOVIKF KATAVOR),
(y—<x>)
1 T
P(y,) — e
e J2mo;

To amotéAeaua autd eivar avefdptnto

NG GUYKEKPIPEVNG KOTAVOHAG TwV {x }.

AT6 ™ Yop®A TG CuvAyETal AUEoWS
o1l Jia Tkaoualiavh Karavour) opietal
pe 600 TTaPAWPETPOUG, TN PEDTT TIPA Kal T
dlakupavan. H péan Tiun Bpiokerar pe
xprion Tou NOUou Twv WeyaAwv apiBuwv.
Bpiokerai emiong 611 n diakUpavon tou y
I0U dnAWVETal UE af kai eival 1o TETPd-
YWVO ToU GQAAUATOG ToU y, €ival avaho-
YN E TO GBPOICHA TWV DIAKUUAVOEWY Twv
ETTIUEPOUG GTOXAGTIKWY PETARANTWV.

Me Bdaon 10 TeAeutaio amotéAeopa, n
MOKPOOKOTTIKI]  OUMTIEPIQOPA  BlaTnpei
aTro TN HIKPOTKOTTIKN EIKAVa, TO ABpOIoHa
TWV dlakupdvaewy Tng. ETriong, n oupe-
pigopd g o, otV ABpoIoN TWV ETa-
BAnTwV, ouvemayetal 0TI IKAVOTTOIEITAI
70 TTUBAYO6PEI0 BEWPNWA, OTTOTE O XWPOS
auTog gival EUKAEIBEING.

ZUPTTEPAOHATIKA, N 10XUC Tou «KevTpl-
koU OplakoU OewprAuaTogy GUVETTAyETal
EUKAEIBEIO yewpETpIaL.

Mrevo Maovteiumpot (20 Nogufpiov
1924 — 14 Oxrwppiov 2010). ['evvi-
Onxe oty Bapoofio ([lolwvia,).

peyGAwv apiBuwy, TTou TTapatdavw
ava@ePBnKe, N TIPA TNG PETNG TTOGOTNTAG
070 6pI0 ival,

X +x,+..+x,
= 5 <X

n n—o0

n

To 6 0@AaAua o€ KABe pia JEPOVWLEVN
pETpnaN Bpioketar 6T gival;

1 2
S,= X — X,
0 \/I’l—lz( i sul)

To &1 yéoa aTo PICIKG diaIpoUlE e TO
n-1, ymopei va dikaiohoyn6ei pe 1o 6T yia
T0 T(POGBIOPIOKO TG TTOCOTNTAG X, HdN
xpnolgotoigital pia oxéon, apa péEvouv
n-1 QveEApTNTEG TTOTOTNTEG.

To o@dApa Tou y,, ToU opideTal aTmo ™
TUTTIKN amokAIgn TG TIHAG ToU v, BpioKe-

Ta1 671 €ival
o,=0,l Jn
ATTO TIC TIOPATTAVW OXETEIS TIPOKUTITEN OTI:
g
n — O
Sy, >

Apa o A6yog yia T ouAhoyn Teivel aTo
undév yia n n — co. 0 10 AGyo auTo £TTa-
vaAaupavetal n WETpnan TOAES Qopég.
Emiong, yia va 1ox0ouv 10 TTOpATTavVW,
Ba TpEmel va UTTAPXOUV 01 «POTTEGH TWV
ETTIUEPOUG KATAVOUWV.

Z¢& avAAoyo CUUTTEPAOA E AQUTO TOU TTON-
AarmAoU TrEIpduaTog, gival 6T 0TO POKPOOKO-
TMIKG oUaTNWa (dnAadr| 6Tav 12 — o), o1 dia-
KUMAVOEIC TTOU UTTAPXOUV OTO HIKPOKOGHO
dev ival TAéov «opatégy  OTO POKpPOKo-
opo. Emopévwg, 0 uakpokoopog dev EXel
TIC QIOKUMAVOEIC TOU MIKPOKOTUOU, KOl
ep@avileTal avegdapTnTog ToU XpOvou.

Emiong, amd 1 peAémn piag ameipo-
OTAG METABOAAG OTOXAGTIKAG TTOTOTNTAC,
TIPOKUTITOUV Ol OTOXOOTIKEG DIAPOPIKES
eClowaelg yia mn meploxr aut. Ouwg, éva
MOVO PIKPS pEPOG atrd auTéG £xOUpE TN du-
varétnTa va Alooupe auaTnpd.
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‘HOn avagépaue, 611 TO avaykaio on-
Heio yia va pmopéoouv va yivouv 6Aa Ta
TTOPATTAvW €ival va UTTAPXOUV 01 POTTEG
OAWV TWwv KOTAVOUWY, Kal v €ival TETTE-
paopéves. Eopévg, 10 Kaipio epwrnua
TToU TIBETOI €ival €AV OI KATOVOWEG TTOU
OXETICOVTAl WE TN GTOXAOTIK XAOTIKA OU-
UTTEPIPOPA OE QUOIKA OUCTANATA £XOUV
TIETIEPACEVEG pOTTEC. TMepipévape 6T Ba
¢xouv. lMepipévape o1 TUXOV TTAPAPIACEIS
MG ouptepIQopd autig Ba nrav ot
@UON TOUNGYIOTOV OTTAVIEG.

Eival hoimov anuavTiko va Bpebei moao
ouyva mapapialerar ot uon n diaiodn-
of pag yia TNV 0Tapén TETEQATUEVWY
POTIWV TWV KOTAVOHWY QUTWV.

Mop@okAaoparikr] (Fractal) Mepioxi

21N TEpITTWon ™G Wn umapéng Twv
POTTIWV TWV KATAVOMWY, dEV I0XUEI TTAEOV
10 Kevipikd Opiakd Oewpnua.

TIuA TG K&Be peTaBAnTrg eivar undevikn,
TTOU TTPOKUTITEl GUVABWS aTTd TN CUpE-
Tpia, Mia Kal n péon TIuA NG METABANTAS
gival n TPWTN POTIA TG KATAVOUAS, TTOU
UTTOBETOUE OTI UTTOPET KAl VOl PNV UTTap-
Xel. AnAadn, n TiPAR Tou OAOKANPWHATOG
TToU TNV TTPoadIopilel, Ppioketal amd
ouppeTpia o1 gival ndév, (6TTwG TT.X. 0N
NopeviQiavh  Katavour). TN TEPITITW-
on autr BpEdnke OTI 0 PETATYNUOTIONAS
Fourier Twv GUUUETPIKWY euoTaBwv KaTa-
Vopwv diveral amd T axéon

P(k)ae’A“'k'”

e A, > 0. H mepimwan Tou @ =1 divel
TN AOPEVTCIAVE KATAVOUK, KOl N TIEPITITWOT
e a =2 avtioTolkei ot Mkaouaiavi kata-
VOI. ZNuEIWOTE 8Tl N TTPWTN aPopd pia
KOTAVOWI| Y10 TV OTToia dev UTTAPXE KaIG
POTTA, EVW N TEAEUTAIO OQOPA HI KATAVOUN
yia Tnv oToia UTTAPXOUV OAEG OI POTTEG TNG.
H repitwaon dnAadr e @ = 2 avTioToIxE

TO KEVTPIKO oplakd Bewpnua, (Mandelbrot,
J. Business, 36, 394, (1963)). To facikd
O¢ amotéAeopa TG epyaciag authg Atav
0TI N KaTavopn dev €xEl OAES TIC POTTES TN,
Kal T0 OTOTEAEOA auTd TTPOKUTITEI ATTO
MIO YPAIKS) TTApAOTACN NG KATOVOPAS
TWV TIPWY, TToU deixvel, Xwpic T XpAon
TOAUTIAOKWY paBnuatikwy, 6T autr gv
eivar ekeivn ou TIPOPAETTEN TO KEVTPIKO
oplako6 Bewpnpa.

Ta eupfuata autd  mapouaiddovral
kal oTo BIBAio Tou: Fractals and scaling
in finance. 2Apepa d¢ eival yvwoTh wg n
MOPQOKAQOHATIKA  GUUTIEQIPOPA  TWV
XPNHOTOOIKOVOUIKWY, OTTWG OVOUATTNKE.

Eival dpwg udvo Ta xpnuatooikovouika
TTOU €XOUV T GUUTIEPIPOPA QUTH, A auTh
epgavicetal guxva atn euang; Me T die-
peuvnon Tou Béparog autoU aoyoAiBnke
kar6tmiv o Mandelbrot. £10 ovopaaTé Tou
BiBAio «The Fractal Geometry of Nature»

Mwg 1é1E QvTIETWTTICETAI N KO-
1G0TOON;

Mia TepiTTwan Tou PmopoUpe
VO JEAETOOUE agopd TIG KaTa-
VOMEG TWV PETAANTWY, TTOU aTNnY
GBpoion Toug divouv piat LeTapAn-
T TTOU EXEI TNV 810G HOPPAG ME TIG
OPXIKES LETABANTES KaTaVOLN (EU-
OTaBEiC KATAVOES).

Eto1 1eMkd@ avTipeTwTiCoupe
70 GBpoioua dUO aveEapTnTWY
oToxaoTikwy  petapAntwy. Ol
Mabnparikoi éAucav autd 10
TPORANUa, Kai Bprikav TI Aeyo-
HEVEG «guoTaBeigy KATAVOLEC,
A Katavouég Lévy, (~1920), ol
oToieg amoteAoUv pia oudéda ka-

Evo. uépog tov ovvotov Mavielumpor, Tov
L0 YVWOTOD PPOKTOA

Trapouaiadetal n dlepelvnan
auth. To BiBAio autd amoTeAei
pia ouhoyn amd €ikdveg TG
@uong Tou deixvouv 0TI N yop-
@OKAACHATIKA CUNTIEQIPOPA
amavtare guyxvd ot euan.
Evdexopévwg, PEPIKES aTTO TIG
MOKPOOKOTTIKEG QUTEG EIKOVEG
va Jtmopolv va e&nynBolv e
70 TTPOCBIOPICTIKO XAOG (TTOU
o¢ ouviodia Ba mapouaid-
OOUE TTAPAKATW), Kal va pnv
XPEIGlETAl  va  KATAQUYOUE
0TO OTOXUOTIKO XAOG.

H «kaipia cupPoly ToUu
Mandelbrot Atav 611 Bprke O1I
Ol KATAVOWEG TTOU EUQavidovTal
0T XOOTIK) GUUTIEPIPOPA TNG

TAVOUWY Y10 TIG 0TToiEG OEv aal-
TEITON TTAEOV VA UTTAPXOUV OI POTIEG TOUG.
21N TIEPITITWAN auTH EEPOULE VO KAVOULE
v GBpoian.

To Béua autd Oeixvel T diagopd aTn
Tpootyyion petaly Mabnuarikwy  Kal
Guaikwv. Or Mabnuartikoi WeAétnoay To
TPOBANUA autd €TTEIDN TOUG €VOIEPEPE
ogav pabnuatiké TEORANUa, TPOTOU Ol
®uaikoi avakaAlyouv 611 T0 TIPORANUA
EVOIAQEPE VIO TN TTEPIYPAQY TG GUOTG.
Ze GMeg O¢ TEPITITWOEIS, TpWTa o1 Pu-
olkoi evolagépovTal yia éva Jabnuariké
TTPORANua Tou Bewpolv 6Ti gival amapai-
NTO yIa TN TIEPIYPAQN| TG GUONG, Kal PETA
ol MaBnuartikoi agyoAouvtal e autd.

EetGoupe Tn TEPITITWON TWV OULE-
TPIKWV EUOTABWV KATAVOUWY TTOU N HECN

8 http://phenomenon.physics.auth.gr

O€ KOTAVOMR TTOU £XEI OAEG TIG POTIEG TN,
EVW VIO @ < 2 €X0OUME KOTAVOREG TTOU OEV
£XOUV BAEC TOUG TIC POTTEG.

To epwtnua Spwg Tapdueve, av (kai
600 ouxvd) TapafidleTal ot @Uon n
TTPOBAEWN pag OTI 01 POTIES TWV KATAVOUWY
TToU g@avifovTal oe GTOXACTIKA XOOTIKG
QAIVOUEVA TNG PUONG Eival TIETTEPOTLEVES.

Z0Pgwva Pe v 1oTopIkA eEENIE, ATav
0 Mandelbrot TTou peAetouae, T GekaeTia
70U 1960, T CuuTIEPIPOPd TNG TIUAS TOU
BauBakiot oV ayopd (Eva xpnuarool-
KOVOpIKO TIPOBANUA, Kal €va onuavTiko
edio avaTTUENG TNG HOP@OKANCHATIKAG
meploxAc). Me v Epeuva auth Bprike T0
EVIUTIWO10KO aTTOTEAET A, OTI N KATAVOUR
TWV TIMWV OEV ATAV AUTH TTOU TTPORAETTEI

olong €xouv, Ot GNUAVTIKG
Babud, TN poppokAacpaTIK GUUTIEQIPO-
pd. Z0uwva O e Tov idlov: H puon éxel
HoppoKAaoLaTiKh Own, Kai yid TV Epunveia
NS OUUTTEPIPOPAS QUTHS XPEIG{OVTal OTOXA-
orkG pabnuarkd. [1a va ekTipnbei n oup-
BoAf Tou Mandelbrot, Tpétel va AexBei oTi
TO GNUAVTIKATEPO, KOl DUTKOAGTEPO, HEPOG
eival va BpeBei pia véa mrepioxn.

levikd &€ n OO ayVOoEi TIG «TTEPIEPYEGH
TIEQITITWOEIG, KAl AKOAOUBE! TN «kavovI-
Kf» ouutepigopd. ‘ETol avapévape va
eixe oupPei, GpwWG yia TIC ATTQITATEIS TOU
KevtpikoU OpiakoU Gswpruatog n ¢uon
gixe dIAQOPETIKY «amoyny»!

‘Oaov agopd TIG GUHHETPIKEG euaTaBEig
KOTQVOEG, TOV HETAOXNHATIONO Fourier Twv
oTroiwv EEpoupe, kai eixe AON Bpebei Tpiv
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amo v emoyr Tou Mandelbrot, Bpioketal
OTI TO «ONUAVTIKO» €UPOS TWV KOATAVOUWY
QUTWY, TTOU opideTal aTmod T axéon,

. n 1/n
<L>= llg(}(<| x| >)
IKavoTTolEi Tn oxéan,

<L>a)\

Mpdyyari, amd Tov opioud TG péong
TIMAG EXOUE,

< x|"> af dx | x| feik"e’A"‘k‘ndk
—o0 —00

KOl EKTEAWVTAG TO JETAOKNUATIONO:

/a

q=A, k
Taipvoupe 10 {NTOULEVO OTTOTEAECAL.

O1 euoTtabeic karavoués GnAadr, odn-
youv, yia a. # 2, oTn Trapapiacn tou Tuba-
yopEiou BewprpaTog, oTToTE yia TIG KATAVO-
HEG auUTEG GUVETTAYETOI OTI N YEWWETPIO TOU
Xwpou dev eival TAEov eukAeidela.

H diaoTtaon D = 1/a €ivai n amokaAou-
MEVN «pOop@OKAQOMATIKA JSidoTaony
TOU XWPOU.

Avagépw ETTIONG Kl WOl TIPOCWTTIKY oU
loTopia: Otav Tpiv pepIka xpovia BEAnca
va Bpw 1o BiBAio Tou Mandelbrot ot BifAio-
Brkn Tou AMG yia va 1o dw (T161E ayvooloa
T0 TIEPIEXOLEVO TOU), BPAKA OTO NAEKTPOVIKO
apxeio 611 10 AMNO eiye «dameipay avrituma
ToU. Ekeivo TTou pou ékave eviummwon Arav
om akdpn kai 10 Madaywyiké TuRua eixe
éva. Mou yevvnBnke TOTE TO EPWTNUA: Ti TO
kavel éva BIBAI0 abnuaTIKwWY;

To BiBAio utmpxe atn BiRAI0BN KN Tou Pu-
01K0U Kail T0 €ida. AvakdAuya de 611 To BIBAIo
auTo dev TIEPIEIXE TIPAKTIKG Kapia pabnuarl-
K| €§iowan, Kall ATV pia GUAOYR OTTo EIKO-
veg. Mia KA TTepITITon yia val TIG BEixVeIg
ot maidid! Kai dy1 pévo, o Mandelbrot ev 10
¢ypawe yia pikpd maidid! O & Mandelbrot
70 OVOWACEl «ETrIoTRUOVIKS SOKipIo», KAl
QVaEPE! OTI «O00I TIEPIPEVOUV TTEPITOOTE-
pa Ba amroyonTEUTOUVY.

Ava@épw €Tiong 611 n TTOPATIAVW TTa-
pouaiaan aToxo £xel va deitel T onuacia
MG HOPPOKAQCHATIKAG  CUUTTEPIPOPAL,
Kal 61 va TTOpPOUCIACEl T Un-EUKAEiOEID
VEWWETPIQ, yIa TV TTapouaiaon g oToi-
ag dev gipar o TAéov KatGAANAog.

2) NMpoodiopIoTIKO
(Deterministic) Xdog
Kar' apydg mpéel va Eexwpiooupe To Ja-
BnpaTikd TPdRANUa ammé autd TG PUTIKAG:

1. To pa®nuaTiké TTPéBANUa EVOIAPE-
povtai va 1o AUgouv oI MaBnparikoi,
va Bpoulve T.x. T divel kGBe dlago-
pIKA egiowaon. 'Evag atoyog Toug €i-
val va avakaAUyouv Ta uadnuarika
TpofAfuaTa aTa otoia gugavideral
xdog. Agv éxouv GuwWe wg KUPIO OT6-
X0 T TIEPIYPagn TG Quang.

2. 210 pépAnua Tng Puoikig BEAOU-
ME va BpoUlE TTWGS va TEPIYPAYOULE
N @Uon. Me T TepiTTwaon autr) acyo-
AoUvtal o1 Puaikoi.

Z0powva Pe v aulyypovn amoyn g
®uaikAg, n TePIypaPr TS eUONG O€ I
KPOOKOTTIKA KAiJoka &gv UTTopei va yivel
HE TN XPNAON Twv EQOWaEWY Kivnang, Kal
0OUTE 01 TPOXIEG UTTOPOUV TATE VA OPIGTOUV.
Ankadh, o1 egowoelg kivnong opicoval
MOVO OTO 6pIO TNG KBAVTOUNXAVIKAG, OTN
Teploxn NG KAATIKAG PuaIkig (Bewpnua
Ehrenfest). Mévo 010 6pio autd pmopou-
HE VO XPNOIUOTIOINCOULE TIG KAATIKEG EE)-
OWOEIG Kivnong Yo va TrepIypAyoule
@uon, avetaptnTa €av eival YpauuIKEG i
un. Avagépetal emiong 611 GTO 6pI0 AUTO
XPeIaeTal va EEpoue T TTPOBAETTEN N WN-
ypaupIK6TNTa TOU¢. AnAadr| n UTTapén g
MN-YPAWMIKOTNTOG €ivail TOTE GNUAVTIKA YIa
TNV epunVeia TTOAWY QaIvopEvwy.

xxxxxx

xxxxxx

H mpddrn eixova amo évo. abvoro
Mavrelumpot

Mia Kal ava@epouaoTe O€ ECI0WATEIS Ki-
vNonG, ava@EPETal yIa IGTOPIKOUS AGyoug,
611 0 Mandelbrot karardoael Tov NeUtwva
otV idla TTAeupd pe Tov EukAeion.

Axpoywviaiog AiBog TG Gmoyng autig
gival 611 n €gENEn Tou ouoTApaTOg TTEPI-
ypdQeTal e TTPoodIopIOTIKO TPATIO, a6
TIG €5I0WOEIG Kivnong. H Tepitmwaon aut
EMKPATNOE va Aéyetal Buvapikh. Avogé-
pw OTI, KOI N GTOXAOTIKA TTEPITITWAON €ival
TTPOPAVWS duvapiky (dnAadh N WIKPOKa-
160TACN PETOPRAMETAI PE TO XPOVO), aKO-
AouBw 6UwG TV eTIKpaTOUCA 0pOoAoYia.

AxohouBwvtag T opoloyia auth, avo-
@ePOUOaTE O€ OUVANIKO (TrpocdiopIoTi-

K6) TTPOPANUA, TO OTTOI0 TTEPIEXEI APEVAG
N YPAWMIKA OUVIOTWOOA, KOl AQETEPOU TN
MN-YPAUWIKA. H PEV ypappIKAR OUVIOTWOA
gival eukoAOTEPN OTN BlATTPAYUATEUON TN,
amodidel OTIC TIEPITTOTEPES TTEPITITWOEIG
TNV KUpIa GUVEIoQOPA, Kal EXel HEAETNBE
EKTEVWGS. H pn-ypappiki OJWG OuvIOTW-
oa dev ATav TNG HOdAG Kal ETa1 OEV EXEl
MEAETNBET ekTEVWG, peEAeTATOl OpWG OTNV
TTapoUca XPoviKA Trepiodo.

Eivar ¢ oAU anuavtikd va Bpoupe Ti
TIPOBAETTEI N UN-YPAMMIKE GUVIGTWAO.

H pn-ypappikA aut ouvioTwod, av Kal
eival rpoodiopioTikn, divel O€ OPIOE-
VEG TIEPITITWOEIG PIO GUPTIEPIQOPA TTAPO-
pOIO HE QUTH TNG OTOXAOTIKAG TEPITITW-
ong. H mepimwon auti avagépetal wg
TPOOBIOPIOTIKO XAog, G avTiBean e
TO OTOXAOTIKO XAOG, TTOU TTAPOUCIACTN-
KE apXIKA Kal EXEI VO KAVEI PE OTOTIOTIKA
ouoTApara. Avagépw etriong 611 TV idia
emmoxn mou o Mandelbrot aoxoAeiTo pe TIg
TIMEG TOU BapPaKIOU Kal EKAVE TNV AVOKA-
Auyn yia 10 pop@okAAoUATIKO OTOXAOTI-
KO xdog, évag dMog ematAuovag, o C.L.
Lorenz, (Deterministic Nonperiodic Flow,
J. of the Atmospheric Science, 20, 130
(1963)), TTapougiace Yia TPWTOTTOPIAKA
£pYyaoia, XPNOILOTIOIVTAG  BIOQOPIKES
e€lowatIg Kivnong, kail EBPIoKe TO TTPOC-
d1opI0TIKG XG0, TO OTTOi0 ETTIONG TTOPOU-
o1aleTal ot QUON.

TéNog, BEAW va avagépw 611 OTIC TTPOC-
d10pI0TIKEG BIadIKaaieg anuavTikd pdho
TIAICEl Kal N aTTEIKGVION

X, = f(x,)

TOU avagépeTal O€ TTPONYOUNEVO OU
apBpo oxeTikG We pilec auvaptnong. H
eCiowaon autA givar piag popeng egicwaon
e€ENIENG Tou oUCTAPATOG (TTETTEPACEVOU
BAMATOG), KAl OVOpAdETal AoyIOTIKA aTTEl-
Kovian. AvagépeTal emmiong 6Ti n ameIko-
vian auTth dladpayparticel anuavTiké poAo
o Biodoyia (Un-ypapuikr e&ENign), (BAE-
e R.M. May, On relationships among
various types of population models,
The Amer. Natur., 107, 46 (1972), Kal
peTayevéoTepa dpbpa.).

Aev Ba emrekTaBW GUWG TTEPIOTOTEPO OTO
B€pa TG TTPOTBIOPICTIKAG TTEPIYPAPNG.

Téhog avagépetar 611 01O WABNUa
«YTohoyI10TIKEC IEBODOI OIKOVOIKIG QU-
OIKAG», Tou MeTamtuyiakoU «YToAoyiaTi-
KAG Puaikic», Ba yivel TTapouaiaon Tng
TIEPITITWONG TOU 2TOX0OTIKOU MOop@oKAa-
opanikou xaoug.
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Q Kaivorouia

OhokAnpwOnke aTig apxés louhiou o TaveAAfvi-
og diaywviopds “H EAAAAA KAINOTOMEI! mrou
dlopydvwaoav ato koivou o ZEB kai n Eurobank
EFG ue v amovour| Twv Bpapeiwy EQapuoaé-
vng €peuvag kal kaivotopiag. Ta Bpapeia Tou di-
aywviouoU amovepnonkav v Tpitn 5 louhiou
2011 kar@ ™ dIGPKEID TTAVNYUPIKAG TEAETAG OTO
18pupa Meiovog EAnviapot. Méoa amé Tig 21
TIPOTACEIG-UTIOWNPIOTNTES TTOU EiXAV TTPOKPIOE
oTnv TeAIK @aan emhoyng (e auvohou 295
OUMPETOXWV), TO ETTIaTnUOVIKG ZUupBoUAio TTou
OUYKPOTABNKE ATt dIOKEKPIUEVA PEAN TNG aKa-
dNUaikAG kovotnTag, avédEIEE TOUG TETTEPIG ETTI-
KpaTEaTEPOUG, U0 OTOV TOPED TNG EPAPHOTE-
VNG €peuvag kai dUo aToV TOPEX TNG KAIVOTOMIOG.
To 1° BpaBeio Kaivotopiog EAABE N EpEUVNTIKN
opada oo 10 AM.0. pe emkepaAng Tov Etrikou-
po Kabnyntr Tou TUApaTog Xnuikwv Mnxavikwv
Mavaoon MATpaka, YI0 TNV £pyacia pe Titho
«AvaTtrTugn kai MEAETN Biopnxavikng agloTroi-
nong TPOCPOPNTIKOU O18APOU-Hayyaviou yia
TAUTOXPOVN OTTOUAKPUVOT) TPICOEVOUG Kol TTE-
VT000evoUg OPTEVIKOU OTTO TO TTOCIUO VEPOY.
21V emuyia aut ouvéBalAav onuavTika kal
gpeuvntéG amd 1o TUAPA PUOIKAG KAl GUYKEKPI-
péva, n Emikoupn KabnyATpia Mapia Karoki-
v Kal 0l PETABIDAKTOPIKOI TUVEPYATES lwdvvng
TolaoUong, MNewpylog BoupAidg, KwvoTtavri-
vog Zupewvidng Kal ®avn Mivakidou.

H epyaaia agopd oTnv avammuén kair mapaywyn,
o€ Bropnyaviki kAiyaka, vog KOKKWAOUG TTpoo-
pOo@NTIKOU UNIKOU XaunAoU KOGTOUG {E aKpwvU-
M0 AquAsZero. T0 UAIKO QuTO amroTeAeiTal ammd
udPOLU-0EEidIo TIBAPOU-Payyaviou Kal PTTopei va
OUYKPOTAGE! e ETITUXia TO TPIOBEVEC APOEVIKO
As(Ill), vy Tautdypova TTAPoOUTIAleEl onuavTIka
uynAdTEPN aTTAd00, OE OXECN JE TA QVTIOTOIXA
EUTTOPIKA TTPOIGVTA, OTNV aTroudKpUVON TTEVTA-
0Bevoug apaevikou As(V) ammd 1o TOCIHO Vepo.

To epeuvnTikG KaI TEXVIKG PEPOG NG EpyaTiag
xpenuarodotiBnkav amd v Eupwraikh Evwon
oTa TAaigia Tou Tpoypdpuarog “AquAsZero” (No
232241). To mpdypappa uooTnpiceTal oo T0
70 mAaiglo 0TAPIENG yIa evioxuan Tng épeuvag o€
MIKPOHEDTIES ETTIXEIPATEIG, OE oUVEPYaTia PE TN
etaipeia AOYPAKHZ XHMIKA ABEE kai Tn oup-
pETOXA Twv epeuvnTIKWY KéEvipwy EAKEAE kal
HERI (Health and Environmental Research Institute
— Hvwyévo BaaiAeio) kai Tpiwv GMwv ETaIpEIwV:
IPROCHIM SA (Poupavia), Technicas del Aqua
UREN (lomravia) ka1 Aquagest (lotravia).

MepioaoTEPES TTANPOPYOPIES YIa TO DIAYWVITHS:
http://www.kainotomeis.gr
http://aclab.web.auth.gr

K. Zupswvidng

Bpapeio xawvotopiog XEB:
H ocvppoin tov tpnipatog ®uoikig

Awo ) fpafevon tov diaywviopod «H EALdda kavotouei»
oto Topvua Meilovog EAnviouod.

O ex twv ovvepyatwv s ouadog lwavvyg To100dans aro nAekTpoviko ui-
KPOOKOTIO OIEAEVONS DYNANG O1OKPITIKHG IKOVOTHTOS TOD TUNIOTOS POCIKHG.

O ek v ovvepyatv s ouadag I ewpyiog Bovpliag oto mepiblaoiuetpo
oxtivav X tov Epyaotnpiov Epopuoouévng ®ooixig.
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E@apuoyn VavoUAIKWY GTNV ATTONAKPUVOT)

APOEVIKOU AT1rd TO TTOCIMO VEPO

Eicaywyn

H Ttrapoucia apoevikou (As) oTO
TTOOIUO vEPO aTToTEAE éva aTrd Ta
ONMOVTIKOTEPO KAl TTI0 EKTETAUEVA
TpoBAfuaTa puttavong vepou e
MOKPOXPOVIEG ETTITITWOEIG OTNV Av-
BpwTivn uyeia. QoTéC0, aKOPa Kal
ONUEPA, N AVTIMETWTTION TOU {NTRH-
patog o€ eTmiTedo AOTIKAG UdPEU-
ong vivetal pe peBoddoug Tou EiTeE
BewpouvTal TTONUTTAOKEG, €iTe gival
OIKOVOUIKG aOUPQOPEG, €iTE EXOUV
TTapevépyeleg aTo TrepIBAAAov. Katd
QUTO TOV TPOTTO, TO KOOTOG ETTEEEP-
yaoiag oupBaAAel oTnv avénon Tng
TIUAG TOU VEPOU, EVW O€ TTEPITITW-
OE€IG TTOU KpPiveTal OTI N £TTEEEPYaaTia
oev gival Biwaiun, ol diabéaipor udd-
TIVOI TTOpOI TrepIopilovTal. ETTITTAE-
ov, n moéavr Tapouaia TpIoBevoUg
apOoEVIKOU, KaBIoTd atrapaitnTn TNV
gloaywyn evog emTAéov oTadiou
emegepyaoiag kabwg kayia atd TIg
YVWwOoTEG peEBOdoUG dev eival e€ioou
QTTOTEAEOUATIKA OTNV OTTOUAKPUVON
Kal Twv OU0 HOPPWYV TOU OPCEVIKOU,
As(lll) ka1 As(V), oT10 vEPO. ZT0 TTAQI-
gla TNG TTPOCTIABeIag yia 1o oxedia-
OMO pIag ueBOdou TTou Ba ouvdUACEl
MeyAAn ammdédoaon GTnV aTTOUAKPUV-
on apoevIKoOU, atTAGTNTA, XAaunAd
AEITOUPYIKO KOOTOG KOl EKAEKTIKO-
TNTA O OAEG TIG HOPYPES APTEVIKOU,
avaTTuxonke Tpoo@ata éva UAIKO
MIKTOU udpogu-oeldiou aidrpou-
pjayyaviou (@epoguTtng payyaviou
- 0-Fe Mn, OOH) pe okoté Tn xpn-
on Tou W¢ PYEGO TTARPWONG GIATPWY
(KAIvWV) o€ eyKaTaoTAOEIG ETTECEP-
yaoiag vepou. H avattugn tou uAI-
KOU o€ epyaaTnplokd eTTiTredo, O Xa-
POKTNPICKOG, N agloAdynon kai BeA-
TIOTOTTOINGT] TWV IBIOTATWYV TOU EYIVE
o€ Mia BIETTIOTAPOVIKA ouvepyaaoia
METAEU TWV THNPATWY XNUIKWY Mn-
Xavikwyv, Puaoikng kar Xnueiag Tou
A.INM.©. ka1 T cupBoAn TNG eTaIpEiag
XNUiKwv Aoupdkng ABEE pe €dpa
TN ©cooalovikn. ZTn cuvéxela, Tre-

Kwvaoravrivog 2uuewvidng
XNuik6¢ Mnxavikég
AidakTwp Tou Tunuarog Puoikng

PIYPAQPETAI TO EPEUVNTIKO HEPOG TOU
EYXEIPAMOTOG TTOU aTTOTEAECE OON-
YO yia TNV TTapaywyn Tou gepo&uTn
payyaviou, UTTO HOP@r KOKKWYV, O€
Blopnxavik KAipaka, T doKIUAoTI-
KA Tou A€IToupyia o€ eyKATAOTACEIG
Udpeuong ota Kuuiva Oeooalovi-
KNG Kal TNV €UTTOPIKY TOu agloTToi-
non. 1diaitepn éugacn divetal oTn
OUMBOAR gpeuvnTwyv atmo 1o TuAua
PUOIKNG TTOU KUPIWG OTTOOKOTTOUOE
oTNV MEAETN TWV PNXAVICPWY ava-
TITUENG Kal dpAang Tou UAIKOU oTnv
armroudkpuvon apoevikoU Kal OTo
XOPOKTNPIOWO TNG SOUNG O€ TTiTTE-
0 ATOPWV Kal VOVOKAIJAKOG JE Te-
XVIKEG TTOU Baaifovtal atn PUCIKA
NG ZTEPEd KatdoTaong.

Apoevikoé Kal uyeia

H pokpoxpovia karavaAwaon vepou
ME UWNAEG OUYKEVTPWOEIG APTEVI-
KOU €xel atrodeixBei 611 ouvdEeTal
ME aug¢non Tou KIvOUvou TTpoaf3o-
MG a1md KapdlayyEIOKEG QOBEVEIEG,
Kapkivo, d1afATN, KABwg eTTioNg e
pia ogIpd atmod GANEG EKQUAIOTIKEG
Q0BEVEIEG KAl CUVETTWG OUMPBAAAE
oTnv augnon Tng Bvnoiuyotnrtag [1].
MpoopaTeg épeuveg €deiIgav OTI TO
ApoEeVIKO TTapeUTTodilel TN A€IToup-
yia Twv evOOKpIVWV adévwy, E&iTe
eTTeIdr) OIAKOTITEL, €iTE ETTEION MIYEI-
Tal TN 6pdon Twv YAUKOKOPTIKOEI-

Owv (ZxNpa 1). ZuveTtwg, UWPNAEG
OUYKEVTPWOEIG ApOEVIKOU OTO TTO-
OIuo vepd oupuBdaAlouv oTn peiwon
NG QUOIKAG dPuvag Tou opyavi-
opoU OTNV QVTIMETWTTION TOU KOpP-
Kivou. H emBeBaiwon Tng ouyke-
KPIMEVNG TTIOPACNG TOU APTEVIKOU
oTnv uyeia, odrynog, dieBvwg, oTn
MEiwaon Tou opiou TTooIuOTNTAG ATTO
1a 50 ota 10 pg/L [2,3].

To apoevikd aTToTEAEI KUPiIWG TTPO-
BANUa Twv UTTOYEIWV VEPWV Kal
TIPOEPXETAI EITE ATTO YUOIKEG TTNYEG,
OTTWG €ival n EKTTAUCT YEWAOYIKWV
ICNUATWY Kol PHETOAAEUPATWY N N
yewBeppia, €ite amd avbpwTtoyevn)
aiTia, OTTWG ival JETOAANEUTIKEG dpa-
oTNPIGTNTEG. TNV TTOTPIdA PAg TO
TPORANUa evromiCetal otn B. EAAG-
Oa Kal EI0IKOTEPQ OTIG AeKAVEG EKBO-
NG Twv TToTapwy Aglou, NEoTou kal
2TpupPOva, oTa yewBepuIKG TTedia
Niypitag, TpiyAiag, Mdélop kal o€ Tre-
PIOXEG METOAAEUTIKWYV OTTOBEUATWY,
OTTWG ival TreploxEg Tou MNayyaiou
Kal TNG Ayidg oTnv avaToAik ©Ogooa-
Aia. Zuvavtdral cuvBwg wg TpIoOe-
vég, As(lll), kai TreviaoBevég, As(V),
o€ avaAoyia TTou kaBopileTal aTro TIG
0&e100-avaywyIKEG CUVORKES Kal TNV
ogutnta (pH). H o&e1dwrtik Babuida
ToU As oxeTiCeTal AUECA WE TNV TOEI-
KOTNTA Tou, kaBwg 1o As(lII) givan 60
Popég TogIkOTEPO aTTd TO As(V). ETTi-

Zxnua 1.
Mnxavioudég eéacOé-
VIONg TOU opyavi-
opou géaitiag NG
ékBeang o€
apoeVvIKO [4].
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ong, 1o yeyovog oti To As(lll) Bpioke-
Ta1 o€ Hoper Xwpig @oprtio H,AsO,,
eubuveTal yia TNV €EAIPETIKA HIKPN
ammédoaon amoudkpuvoig Tou aTrd
TIG TTEPICOOTEPES DIEPYATIEG TTOU
epapuodlovrai [5].

MéBodol atropdkpuvong
a1roé 1O VEPO

O1 péBodol atmmoudkpuvong Tou ap-
oevIKoU atrd 1o TOCIPo vePO TadI-
vopouUvTal o€ dUO KATNYOPIEG: OTIG
EKAEKTIKEG KAl TIG PN EKAEKTIKEG.
2TIG U EKAEKTIKEG DIEPYQTiEg ATTO-
MAKpUVONG, AVAKOUV N avTioTpo-
¢n 6cuwon kai n vavodiénon, ol
OTTOIEG TOUTOXPOVA PE TO APOEVIKO
atmmopakpUvouv Kal dAAa 1évta Tou
VEPOU TPOTTOTTOIWVTAG GUVOAIKG
TA TTOIOTIKA XAPAKTNPIOTIKA TOU.
O1 eKAeKTIKEG DlEPYATiEG ATTONA-
Kpuvong ToU apoevikou, TTou €ival
TEPIOCOOTEPO BI0OESOUEVES, BIaKPI-
VOVTal OTIG OIEPYATIES ICNUATOTTOIN-
ong, 10vToevaAAQYAG HE Xpron op-
YOVIKWY pNTIVWV Kal TTpocpo®nong
(evepyog ahoupiva, TiO, kar udpo-
gu-o&eidia 016 povu).

H péBodog tng 1¢nuatotroinong
EPAPUOCETAI YE TNV TTPOCOAKN OAd-
Twv Tou Fe** (FeCl, rj FeCISO,)
Kal TO OXNUATIONO ICAKATOG Udpo-
gu-ogeIdiwv Tou 016 pou (FeOOH),
OTTOU TTaYIOEUETAI TO OPOEVIKO KAl
ATTOhOKpUVETAl Padi ye 10 iCnua
Katd tn dInnon tmou akoAoubei
[6,7]. EykataoTdoelg 1CnUATOTIOI-
nong Asitoupyouv ota MdAyapa,
Ta Kopiva kai ta N. IMAdyia. TMAe-
OVEKTNMO TNG TEXVIKNG AUTAG €ivail
n amAGTNTA TNG Kal To XauNAO Agl-
TOUPYIKO KOOTOG. ZNUAVTIKO PEIOVE-
KTNMO, OPWG, aTroTeAE N ataitnon
emeCEPYQOiag TwV oXNUATICOPEVWV
ICNUATWYV TTOU TTEPIEXOUV TO dlaxw-
PICOUEVO APTEVIKO.

AvtiBeTa, n TTpoopOdPNON aE UdPO-
gu-oteidia Tou O1dApPoU eival pia
dlepyaadia TTou atraiTei €AAXIOTN
@povTida Kal Ta UAIKG PETA TOV
KOpeaUo Toug TTANpPoUvV TOug TTE-
pIBaAAovTIKOUG 6poug yia d1G0e-
0N 0€ XWPOUG UYEIOVOUIKAG TAPNAG
adpavwyv atoBAfTwy [8]. Ta Te-
Aeutaia xpovia ol KAiveg TTpoapo-
enong FeOOH mpoTiywvTal atn
OUVTPITITIKI TTAEIOYN@ia Twv TTE-
PITTTWOEWY YIa TNV aTTOPAKPUVON
TOU OPOEVIKOU. ZUYKEKPIYEVA, TO

12 http://phenomenon.physics.auth.gr

Zxnua 2.
Epyaornpi-
akn oidraén
mapaywyng
TPOCPOPN-
TIKOU Udpo-

éuoéeidiou
Fe/Mn.

GFH (B-FeOOH) tng Siemens kai
10 SORB 33 (0-FeOOH) 1n¢g Bayer
€XOUV KOTOKTAOEI TO PEYAAUTEPO
MEPOG TNG TTayKOOHIOG ayopdg Kal
XPNOIJoTTolouvTal atrd To oUVOAO
TWV EYKATOOTACEWYV ETTECEPYQTIAg
vepoU kal otnv EAAGBa (GFH oTo
MnTpouol Zeppwv Kal oTn Bpaxia
kal SORB 33 oTtnv Ayid). Ta gutro-
PIKA autd UAIKA, OUWG, UOTEPOUV
WG TTPOG TN OXETIKA MIKPr OIGpKeIa
aT1rod0TIKNAG AgITOUPYiOg TTOU augd-
VEl TO KOOTOG £TTEEEPYATiAg Kal TNV
aduvayia amopdkpuvang As(lll). To
TPORANUA TG ATTOUAKPUVONG TOU
As(lll) avTipeTwTTideTOl PE PIa TTPO-
00¢etn diepyaocia o&eidwong Tou
QPOEVIKOU TIPIV TNV TTPOopOPnaon
€iTE pe XNMIKA i BloAoyikA o&eidwaon
[9,10] eite pe xprion TTPoCPOPNTI-
KWV dUo ouoTatikwy [11,12] éTTwg
yia mapadeiyya FeOOH/MnO,,. 2e
KGO TepiTITWOoN auédveTal n TToAu-
TTAOKOTNTA, N dATTAVN KATAOKEUNG
TWV EYKATAOTACEWV KOl TTEPAITEPW
TO KOOTOG £TTEEEPYOTIAG.

‘ET01, ATOV 1810iTEPO EAKUOTIKI N On-

Mioupyia evég véou UAIKOU TO OTTOIO
(1) 6a ptTOopPOUCE VO ATTOUAKPUVEI
1Ic00Uvapa Kal TIG U0 HOPYEG TOU
APOEVIKOU, ATTAOTTOIVTOG TN OlEP-
YyOgia Kal PEIWVOVTAG TO TTAYIO KO-
OTOG TWV EYKATOOTACEWV €VW (2)
Ba Tmapouciale peyaAluTepn TTPOO-
poeNTIKA 1IKAVOTNTA PE ATTOTEAE-
OMO ONUAVTIKA JEIWON TOU KOOTOUG
emeCepyaoiag. AkoAouBwvTtag au-
TéG TIG TTPpOoUTTOBéTEIG, N TTapoloa
EPEUVNTIKI TTPOCTTABEIO EOTIAOTNKE
TNV TTAPACKEUN €vOG UOPOEU-OEEI-
Oiou TOoU OIBPOU, GTO OTTOI0 OPWG
éva HEPOG TWV ATOUWYV Tou 010 PoU
avTikaBioTaTtal amd TETPACTHEVEG
dayyavio Mn(1V), waote va diatnpei
TNV UWPnAnR Tpoopo@nTIKA IKavOoTn-

Ta ToU Udpou-oeidiou ae As(V),
EVW N 1oXUPr oEeIdWTIKN TOU KATA-
OTOON VO OUVEICQEPEL OTNV augnon
NG ouykpaTtnong Tou As(lll) diapué-
00U TNG 0&EidWONAG TOU.

AvarrTugn Tou UAIKOU

To TTpWTO OKEAOG TNG TTEIPANATIKAG
epyaciag epieAGuBave Tn BeATIOTO-
TToinon piag diadikaoiag ouvBeong
Kal KaTEPyaaiag Tou udpogu-otel-
diou Fe/Mn péxpr TNV TENIKN pOpP-
@R (kokkol 0,25-2 mm) yia xpAon
TOU O€ £YKOTOOTAOEIG ETTECEPYATI-
ag TTooIyou vepou. H epyacTtnpiakn
dlodikaoia TTapaywyrng Tou UAIKoU
TTpayuaToTToINOnNKe O AvTIOPAOTH-
pa dUo oTadiwv ev oeIpd ouveXoUg
ponG avTiIdpacTNPiwV Kal TTPOIOVTOG
(ZxAMa 2), woTe va eTTITUYXAvETal
KaAUTEPOG €AEyXOG Kal pUBUION TWV
TTOPAPETPWY TNG AVTIOPAONG EVW
TAUTOXPOVA VA TTPOCOMOIAZETAI pIa
avTioToixn Biopnxavikr govada. H
avTidpaon 1gnuartotoinong FeSO,
kat KMnO, ae udariké didAupa odn-
yE€i 0TN cuykataBubion oidripou Kai
payyaviou Kal gTo OXNMOTIONO Mi-
KTOU udpou-oeidiou Fe/Mn.

H amédoon 1ng avridpaong, o pub-
MOG avaTtrTuéng, n JoppoAoyia Kai n
KpuaoTaAAIKy doun Tou UAIKOU, Ka-
BopifovTal Kupiwg amd 10 duvapi-
KO ofg1doavaywyrng Tou dIGAUPATOg
TTOU UTTOPE va puBuIoTel cUPQWva
ME TNV avaAoyia TTPooBAKNG Tou
I0XUPOU 0&eidwTikou KMnO,. 2Tn
OUVEXEIDQ KaTA TN dlEpyadia TTaYUV-
ongG, Ol apXIK& oxnUaTI(OPEVOl TTU-
prveg (vavokpUoTaAAOI) TOU UAIKOU
TTOU aTTapTidovTal aTTo YIKPO apIBud
atOpwv oTadlokd CUCCWHATWVO-
VTaIl TTPOG dnuioupyia PHeyaAUTeEpwyY
deuTtepoTaywyv dopwy. To péyeBog
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TWV VOVOKPUOTAAAWYV KATA TNV TTU-
pnvotroinan eA&éyxetal atd 10 pub-
MO kaTapBubiong Tou UAIKOU Kail KAt
ETMEKTOON ATTO TO SUVANIKO 0EEId0O-

vVaywyng.

KpuoTaAAiki} Soun

H d&ieukpivion Tng KPUuoTAAAIKAG
OouNG Tou UAIKOU TTou Ba TTapeixe
TAnpo@opieg yia Tnv OleuBéTnan
Twv aropwv Fe kar Mn oT0 Kpu-
OTOAAIKO TTAEypa €yIve PE Tn pEBO-
00 Tn¢ TepPiBAaong akTivwy X (X-
ray diffraction-XRD). O1 peTproeig
TTpaydaroTroiénkav oto TrePIBAa-
oipyeTpo Rigaku Ultima+ 1Tou avi-
Kel oto Epyaoctipio Eappooué-
vng Puoikig. To avTioTolxo eacua
XRD vyia 10 udpou-o&eidio Fe/Mn
TauToTroINOnkKe atmd £€va TTPOTUTIO
@epotutn Mn pe TTOOOOTO UTTOKA-
TdoTaong aropwyv Fe amd 1o Mn
33% yeyovog mou uttodnAwvel OTI
TO UAIKO £XE€I €TTIONG TNV £EAYWVIKAG
OUMMETPIaG douN Tou QEPOLUTN HE
TTOO0O0TO UTTOKATAOTAONG TTEPITTOU
25 % (5-Fe, ;sMn, ,,OOH) cupewva
Kal e TN oUoTOON TOU UAIKOU OTTWG
TTPOOBIOPIOTNKE PE XNUIKA avaAuon
(Fe 37 % ka1 Mn 11% k.[3.). To udpo-
&u-oteidio Fe TTou TTapaokeuaoBnke
Xwpig TNV TPooBrikn Mn utrd TTapo-
MolEG OUVONKeEG TTaPOUCIAlel Kpu-
OTOAAIKA dopn TTou TTANCIACZEl TTOAU
auTA Tou eepo&uTn (6-FeOOH) aAAG
Taparnpeital kal ouvottapén Tng
ouyyevoug douAG GepudPITn OTNV
oTroia £€xouv eykKAwBIoTEl Kal popia
vepou (ZxAua 3).

Mop@oloyia

H omrmikA mapatripnon tng Hop@o-
Aoyiag Tou UAIKOU oTh vavOKAipaka
ME TNV TEXVIKA NAEKTPOVIKNAG WIKPO-
okoTriag diéAeuong (transmission
electron microscopy-TEM) mrapeixe
ONMOVTIKEG TTANPOYOPIES YIA TO WE-
yEBOG Kal TO OXNHa Twv OEUTEPOTA-
YWV OOUIKWY JOVAdWY Kal KaT €TTé-
KTOON YIO TO JNXAVIOPO avAaTITUENG
Toug. To deiypa €EETAOTNKE OTO NAe-
KTPOVIKO HIKpoakoTio JEOL-2011
Tou EpyaoTtnpiou HAekTpovikig Mi-
KPOOKOTTiOG O€ PJOKPOOKOTIIKO ETTi-
medo (CupBaTikh TTapaTripnon) Kai
O€ ATOMIKO £TTiITTESO AauPAavovTag €I
KOVEG UWNANG BIAKPITIKAG IKAVOTNTAG
(HRTEM). To xnua 4 d¢gixvel pia €l-
KOVQ TNG HOPPOAOYIaG Tou PePOEUTN

Mayyaviou TTou TTapackeudoTnke. O
KATAAANAOG oXedIAOUOG Twv oTadI-
wv avTidpaong Kai avdamTuéng Tou
UAIKOU 00Aynoe OTO OXNMATIOUO
OUCOWHATWHATWY KOIANG oaipl-
KAG YEWMETPIOG PE PEYEBOG KOVTA
ota 150 nm.

Mnxaviopog déopeuong
apPOEVIKOU

H peAéTn TOU Pnxaviopou TTPocpo-
PnonNg oTnv €T@AvEIA TOU UAIKOU
givalr ammapaitnTn yia TNV agloAdyn-
on TNG IKavoTNTaG TTPOCANYNGS TPI-
00gvoUGg Kal TTEVTaOBEVOUG apaEvI-
kouU. lMNa ™ Awn TTANPOYOoPIWV WG
TTPog TN doun Tou udpogu-oeidiou
Fe/Mn kaBuwg kai Tov TpOTTO dECUEU-
ong TOU apOEVIKOU XPnolgoTTomen-

K Tou apaevikoU Kal TTPayHATOTTOI-
nOnkav OTIG EYKATAOTACEIG TTAPA-
YWYNG OKTIVOBOAiag ouUyxpoTpov
BESSY-II ato BepoAivo.

ATTOTO @AOUA TOU GUVTEAECTH) OTTOP-
POPNONG CUVOPTACEI TNG EVEPYEING
TNG TTPOCTTITITOUCAG OKTIVOBOAIaG
X d1amoTWwenKe OTI N AKYr ATTop-
POPNONG QVTIOTOIXEI OE OPOEVIKO
pe 0Bévog +5 yeyovog TTou utrodn-
AWveEl 0TI OTNV TTEPITITWON OTTOUA-
kpuvong As(lll) pecoAaei Eva oTd-
010 o&eidwong 1pog As(V) TTpiv TN
O£0PEUCT TOU OPOEVIKOU OTNV ETTI-
@aveia. O pnxaviopog autég Baaoi-
Cetal oTn duvVATOTNTA PETAPOPAG
NAEKTPOViWY aTTd Ta ATOUO HAYYO-
viou TNG BOMNAG Tou UAIKOU TTPOG TO
As(lll), kal TTEPIYPAPETAI OTO ZXNUA

Zxnua 3. KouoraAAikn doun pepoéurn (FeOOH) kai pepudpitn
(Fe,O,(OH)*4H,0).

Zxnua 4.
Eikéva TEM trou d€ixvel TN HAKPOOKOTTIKH
Hop@oAoyia Tou pepoélTn uayyaviou.

KE N QACUATOOKOTTIO aTTOPPOPN-
ong akTivwv X (X-ray adsorption
fine structure-XAFS) otnv Tepioxn
TANCiov TNG aKuNAG ammoppoPnong
(near-edge XAFS-NEXAFS) kai oT0
@dopa Tou ekTeiveTal £éwg kal 800
eV mavw atod TNV aKuni amoppoen-
ong (extended XAFS-EXAFS). Ol
METPNOEIG TTOU agpopoucav To udpo-
gu-o&eidlo Fe/Mn petd ammo tn xph-
On TOU YIQ OTTONAKPUVON OPOEVIKOU,
A\@OnNKav oTnv akur ammoppod®nong

5. Mg TTpocouoiwon Tou AcuaTog
EXAFS Bpébnke OTI TO GUPTTAOKO
OUOo TTUPAVWV E€ival N ETTIKPOTECTE-
pn yewpeTpia ouvdeong (70%) otav
mpooAauBdaveralr As(V) evw TO TTo-
000T0 peiwveral oto 50% yia As(ll).
H 1oxupr déopeuon Tou apoevikou
atroTeAei éva atrd Ta TTAEOVEKTHHO-
TO TOU UAIKOU KOBWG OXETICETAI PE TN
duvatdtnTa acPaioug Tou didbeong
0€ XWPOUG UYEIOVOUIKAG TAPNG WG
adpavég atmépAnTo.
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AT1r6300n aTroudkpuvong
APOCEVIKOU

Qg kpITAPIO OUYKPIONG TNG ATTOd0-
OoNG ME Ta AVTAYWVIOTIKA TTPOIovVTA
XPNOILOTIOINONKE N WEYIOTN TTO0O-
TNTO APOCEVIKOU TTOU UTTOPEI VO OUu-
YKPATACOElI TO UAIKO TTPIV N OUYKE-
VTPWON TOU OTO vEPO EeTTEPAOE TO
opio TooipoTnTag Twv 10 pg/L (10
o€ pug As/mg UAIkoU). Ta Treipaua-
Ta mpoapopnang As(lll) kar As(V)
agopouaav To ePoEUTN Yayyaviou
KaBWG Kal EUTTOPIKA TTPOIOVTA Kl
gylvav o€ vepo Pe pH oTtnv Treplo-
XA 6-8, O61TToU cuvavTwvTal TA TTE-
PICOOTEPA PUAIKA VEPA (ZxAua 6).
O @epo&uTng payyaviou utrepTePEi
mepIoooTEPO atd 50 % o€ TTpoopo-
enTIKA IKavoTnTa yia As(V) og pH 7,

EVOG vavodounuévou UAIKOU TTPOO-
péPNONG apoeviKoU TTOU OTTOTE-
Acital ammd éva udpogu-oteidio ol-
ONpouU-payyaviou Pe KPUOTAAAIKN
ooun eepo&uTn. To UAIKO auTtd PTTOo-
pei va cupBaAAel oTn BeATiwon TG
KaBnuepivng (wng kKabwg atropa-
Kpuvel Kal TIg dUo POPYES TOU ap-
OgvIKOU TTOU aTTavioUv OTO VEPO
EVW EYYUATAI PEILWON TOU KOOTOUG
emefepyaoiag Katd ToOuAdyioTov
50% o€ oxéon PE TA AVTAYWVIOTI-
K& 1Tpoidvta. H diadikagia dev Tre-
plopioTnke o1o 0TédIO TNG PACIKAG
épeuvag aAAd eCéTaoe uia ogipd
atrd TEXVO-OIKOVOMIKG XapPaKTNnpEIl-
OTIKA TOU TTPOIOVTOG TTOU OQOPOUV
N BeATioToTrOiNON TNG ATTAdooNg
KUPiWG wg TTPOG TNV ATTOPAKPUV-

Zxnua 5. Mnxaviouog oéeidwaong kai
TPO0POPNONS TPICOEVOUS apTEVIKOU
arnv emeaveia eepoéuTn payyaviou.

Zxnua 6. lNMpoopoenrikn IkavotnTa
ora 10 ug As/L Tou @epoéutn payya-
Vviou Kal Twv EMKPATEOTEPWY EUTTOPI-
Kwv poidviwy yia As(V) kai As(ll).

o€ oUyKpIon WYE Ta EPTTOPIKA Ol0BE-
OIJa TTPOoIOVTa evw N dlagopd eival
Mo XapaktneioTiKA yia 1o As(lll), n
BeAtiwon NG amopdkpuvong Tou
oTroiou aTroTéAece AAAWOTE TO Kivn-
TPO TNG AvATITUENG TOU UAIKOU.

Zovoyn

To atmmoTéEAECHO TNG €PEUVNTIKAG
TPOoOoTIABeIag ATAV N avamrTuén

14 http://phenomenon.physics.auth.gr

on As(lll), Tov TTEPIOPIOPO TOU KO-
OTOUG TTapPayWYNG Kal €QAapuUoynig
o€ gykaTaoTdoelg emegepyaaiag
vepou, TNV ao@aAr TTEPIBAAAOVTIKA
0146eon PeTA TN XPNON Kal Tn du-
vaTdTNTA EUTTOPIKAG KATOXUPWONG
Kal TTpowBnong. H emiTuyia Tou ey-
XEIPAMATOG avadeIKVUEl TIG HEYAAEG
duvaTOTNTEG TTOU TTPOKUTITOUV ATTO
TN OUVEPYATIa €PEUVNTWV Kal TNV
EQapPoOyn HEBBOWV Kal TEXVIKWYV

XOPAKTNPIoUOU atrd didgopa TTedia
NG emoTtAuNG. EmmA£ov, atroTeAei
£va TTaPAdelyPa atmodOoTIKAG OUVEP-
YOOiag EPEUVNTIKWYV QOPEWV UE TNV
eAANVIKA Blounxavia ye okotd TNV
TTPOowWONON KAIVOTOUWY TTPOIOVTWV
oTnVv TTaykOéouia ayopd £podaov
TO TTPOPBANUA TOU apaEVIKOU ago-
pd TNV TTapoxn vepou O€ TTEPITTOU
100 ekaToupUpla avBpwTroug. Té-
Aog, evioyuel Tnv dtroywn OTI n OIKO-
VOUIKN avékauwyn eivalr duvaTd va
TPOoENBEI p€ow TnNG €0TiaoNg TNG
£peuvag o€ TTpoidvTa 61Tou N EAAG-
oa £xel TTapddoon Kal uTTOOOWEG,
o€ TopEig 6tmou Ba aglotroleital o
UTTApXOV EEOTTAIONOG, N TEXVOYVW-
oia Kal 0 geyaAog Quaoikdg TTAOUTOG
NG XWpag evw Ba avadeikvuovTal
T OTOIXEIA €QEUPETIKOTNTAG TNG
QUARG pag.
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(O ZYNEBH:AN ZTO TMHMA

Opkwpooia AIdDaKTOpwV

OI NEOI ATAAKTOPEX TOY TMHMATOX OYXIKHX

Orvéor S16dktopeg Tou Turuatog Quotkrig mou édwaoav otnv ailBouvoa A3 111G ZxoAr¢ Ostikwy Emotnuwv Tov kKabispw-

Uévo 6pko, otic 18 louAiov, eivai ot EAG:

O1 véot O106KTOPES TH TTLYUN THS OPKWUOTIOS

BAGHAWAN SUBEDI

AOCIUETPIKOG XAPOKTNPIGUOS UAIKWV pE EQAPUOYEG OTNV ap-
xaiopetpia kar omaBofarikn (retrospective) doaipeTpia
HAIAXZ EYOYMIOMOYAOZ

®aopatooKOTTIKA KAl QOMIKA HEAETN EVWOTEWY UETARATIKWV
pETAAWY, uTIO Aiav uwnAég TETEIG

FEQPTIOZ ZOYAHZ

Dopikég kai ommikég Xapakmpiopdg Tou avBpakotupitiou (SiC)
EYAITEAOZ OEOAQPQOY

Metadoan oruatog 600 guaTatikwv (AtoS-AtoC/Az) kai n Gup-
BoAr| Tou aTnV TTAPAYWYI VAVORIOTEXVOAOYIKWY TTP0IGVTWY
APIZTOTEAHZ KITTAZ

Auvapikég diepyacieg ae TOAUTTAOKO OUGTAUATA WE XPAON
UTTOAOYIOTIKWY TTPOTOHOIOEWY

NIKOAAOZ- MANATIQTHZ TXAKIPHZ

Ocwpia diNBnong kai peTaBoAég eaong

AANAH TZITPOYAH

Z0vBeon Kkal Xapaktnpiopdg payvnTikwy vavoowuatidiwy
TTPOOPICHEVWY Yia BIOAOYIKEG EQOPHOYES

TEAETA OPKWHOOCIAG TITUXIOUXWV

O1 véor Pooikoi axobve tov Loyo mov tovg amevdover o kabnynic k. K. Mavwlikag.
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2TI¢ 15 lovAiov 2011
mpayuatomolifnke
otnv aiBouoa teAe-
WV T0U Al1B, N TeAe-
T} OPKWUOOIAG VEWV
TTTUXI0UXWV TOU Tun-
uatog Quoikrg. Tov
6pko 61éfaoe n Gaviy
AooormouAou (Babudg
9,37), eV N KeVTPIKNA
outAia NG ekSHAwong
666nke amd Tov Ka-
Onyntn tov TuruaTog
Kat amepyouevo lNpo-
ebpo K. Kwvotavtivo
MavwAika.
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OI NEOI IITYXIOYXOI TOY TMHMATOX ®YXIKHX

15.7.2011
J ANE=ZAKHZ TETPOZXZ MOYPATIAHE TAYAOZ
ANAINQZTOY KQNZTANTINOZ MMOAMIMATZIKOZ XPHXZTOZX
ANTQONAKAKH AAE=ANAPA MMNAATZAZ AAE=ZANAPOZ
ANTQONIOY KQNZTANTINOZ MMOYTIOYKAH ZO®IA
AMNOZTONAQY ANAZTAZIOX MQYZIAAOY KYPIAKH
BAZIAEIAAHZ AMNOXTOAOZ NANAKOYAHXZ ANTQNIOZ
FEQPITAAHE  IQANNHZX NTENTAX TEQPTIOZ
NANNAKH KYPIAKH MANAMANIAHZ  KONZTANTINOZ
FKOrkoy AHMHTPA MAMNATIANNAKOMNOYAQY TMHNEAOIH
AABPAAOZ ANTQNIOX MANAAAMIMPOY  AAMIIPINH
AEMEPTZH TETPOYAA MAMAYX AHMHTPIOZ
AHMAPATOX AAE=ANAPOZX MENOX TEQPTIOZ
AIBAPHXZ EMMANOYHA MEPIKAEOYZ TIEPIKAHZ
AOZOIMNOYAOY ®ANH METPOY HAIAZ
IQYHDPIAHE AAMIANOZX MAATZIAAKH POAQ
KAAAAY [QANNHZ MNIFTOYPAZ TIANTEAHZ
KANAMAKHZ TEQPT10Z POYNAX AHMHTPIOZ
KAPATIANNHXZ AHMHTPIOZ >AMAPOIOYAOZ IQANNHZX
KAPAMANABHXZ BAZIAEIOX ZIOMOXZ NIKOAAOZ
KAPANH MAPIA SOXQPAKHZ NIKOAAOZ
KAPATZOPH O©EANQ TZQPTZHZ TIANNHZ
KAZIA TIANATIQTA TPY®QONIAHYE NIKOAAOZ
KATZIOMOYAQY EAAH KAPMEAA TZIPBOYAHEZ TEQPTIOX
KOYMIQTAKHZ KQNZTANTINOX TZIPIKOTAOY ZIMYPIAQN
KOYPOYMIMATZAKHE KQNZTANTINOXZ TZIOAIKIQTHZ ANTQNIOZ
KYPATZOIMNOYAOZ ABPAAM TYPITIAQY ZQH
NAMIMANAPHZ  IQANNHZ OAQPINH NIKOAETTA
MATAPA AZMAZIA OPACKOY BAZIAIKH
MAYPO®EIAHYZ AAE=ANAPOXZ XAITOIAOY STE®ANOX
MENAPINOY MAPIANNA XAPANAMIIOYYZ BPYQNHZXZ
MHTPOINOYAOXZ BAZIAEIOZ XAPIZH MAPIA
MIXAHAOITAOY MEPOIMH XOYAIAPAY AGANAZIOZ
MOZXANAPEOY EAEYGEPIOX YIZTAKH KYPIAKH
\
Hovnyvpilovrog ue to mrvyio!
16 Paivousvov
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A6 v loTopia To Turjpa ®uoikiig Tou AMNO
Tou Tunuarog o1o A’ MaveAAjvio Zuvédpio UOIKAG

Kwvatavtivo¢ EvBupddng kai Avaordatog AioAiog
Avaminpwtéc Kabnynrés tou Turjuatog Guaikiic

To A’ ITaveAAvio Xvvédplo uoikng
Tpaypatoromonke, omd 1 £wc 4 Anpt-
AMov 1977, 6t ®gooaiovikn. Xdpog
deaywyng Tov Xuvedpiov Nrav n Ai-
Bovca Xvvedpimv Tov Tleputtépov 8
g AE®. Tnv dopydveoon eiye ava-
AdBel m 'Evoon EAvov ducikdy,
IIpbdedpoc g omoiag Ntav o I'edpyt-
og dloxvmpov, En. Kabnyntig HAe-
KTpovikng Duoikng tov [avemotnui-
ov ABnvov. Etvor a&loonpueinto 6Tt
vy v dopydvoon Tov Xvvedpiov
oLVEPYASTNKAY Kol o1 X0AAoyotr Dot-
TdV OA0V TV 10Te Dvokdv Tun-
pérwv, dniadn tov IHovemommpiov
Abnvov, ®scoarovikng, [Tatpmv kot
loavvivav eva évag peydiog aptBpoc O mpoedpoc e Evawone EAivov Pvoikav k. Tewpyiog PiAokdmpov
POUTNTOV &lxe TOPOKOAOVONGEL TIG KNpoooel Ty Evopen TV EpYacioy T0D GOVEIPIOD.
gpyacieg Tov.

To mpdypappor Tov cvvedpiov mept-
erdpPove TG evotmreg: TTupnvikn
duoikn, Doy Yymiov Evepyeldv,
Aotpovopia-Actpopuoikn, Metew-
poroyia-IlepiBdArov, Yysopuoikn,
duoikn Xtepeod Topotoc, Emotiun
tov YAkov, ®vowkn kot Kowvovia,
Hhektpovikn|, I'eweuoikn, Evépyeta,
®vown oty Eknaidevon. Emiong,
oTo TAaiclo Tov cuvedpiov, vnpEay
Kot EKONADGELS OTWC TPOPOAT Tovi-
OV L emMoTNUOVIKE BpoTa, emidetn
TEWPAUATOV KO VOLYTEG GLINTIOELS.
2oV EMPEANEVO TOUO TPOKTIKMV
ov  ekdonKe, Ompocievdnkav 10
KeVTpkég opdieg ko 130 avakovd-
oelg. H katavoun tov avakowvm®eewmy
Oepatika stvon n e&ng: 14 oty opn-
viky @vown, 16 ot Gvowkny Yyn-

Lav Evepyeiov, 8 oty Actpovopio- H xozdueotn aibovaa tov ovvedpiov. Zenv mpaty oeipd. omd aplotepd.:
Aotpoguoikn, 8 otn Metewpoloyia I1. Pevilemépng (kabnyntiic @voixiic ATIO), N. Axpitidng (povoudg,
ko ITeptBéAhov, 5 otnv Yyelopuoiky, Avadiuapyos Ocosaltovikng), N. Maptng (Yrovpyds B. EAAddog),

10 6t duoKA Stepeod Tdpatoc, 22 N. Owovouoo (Kaenynrﬁg @QazxﬁgAH@), L Mnovpoénzg (4’ avazp.
, , ¢ EE®, Em6. Méong Exmaidevong). 2tn debtepn aeipd. diaxpivovia

omv E’nw‘mun v YMKSDV’ !y m n E. Homoonuntpoxn-Xiilio (kaOnyntpia @Pvoikng AIIO)

®vouchi ko mv Kowovia, 15 omv kot o I Aifadag (kaOnynic Metewpoloyiog AIIO

HAektpovikn], 1 ot 'ewepuown kot ka1 koouitopog e PMZ)

10 vy v Evépyeta. Téhog vmpEav

Kot 20 ovoKowv®OoelS ot OepoTikn

nmepiodog 4 — telxog 13 « OktwfBpiog 2011 17



H agpioo tov ovvedpiov (avatdmwon
To mpoypouo tov mpwtov Ilavellnviov Zvvedpiov Pvoikig. OO TOV TOUO TWV TPOKTIKDV)

ATO TOVG GOUETEYOVTES GTO GVVEIPILO
KaBOnyntés Kot portes. Xy mpayw) oelpa.:
11 Pevilerépng, I” Dilorbmpov, 2r. Xopal.o-
urovg, Nik. Oxovouov kot 1. Zropioeing.
2 devtepn oepd.: 1. Bovtodg,

KA. Beveromovlog, Nt. Baodékn, E. Kapoon,
@. Baoodexn, 2t.Anootolov, E. ABovaoion,
E. Apoevidov, A. Koxrwviong. 2o fobog
oaxpivovrol, LETOLD GALwY, Kol o1

A. Mi6diog, Av. Kvproxiong, M. Kepoldg,
17 Mrovldxrng.

O lwavvyg Zroiuévog
(tote Emix. KaOnyntig
AII®) aro cvvédpio,

£V UEGW POITHTWOV

o0 Tunuorog Qvoikng
AIIO. X mpcdrro whavo:
Tiwpyoc Mrovidxng,
Hepucing Koudpng,
Kazepiva lacovidov.
Hiow: Oguororlng
lwaviong, Anpoctévng 2TyudTono amwo 10 GUVEIPLO, aTO 0ToIo J1oKpivovTal (0C1d)
OcoxtioTov. Ta pEdn tov Tunuazog, Anu. Kvpidxog koi 2t. Mdoev.
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O avarovaoelg mov Eyrvay amo puéAn tov Poaixod Tunuortog
tov [avemotnuiov Ococolovikns ato cvvedpio.

evotnra pe titho «Dvown) oty Ex-
ToidELOTY, Ol TEPICCOTEPEG ONO TIG
omoieg £yvov amd GUVASEAPOLS TG
Méonc Exmaidevong. Ot avokowvm-
GELG OVTEG LYV £VTOVO TPOPANLOTL-
oud yo to Bépa tng SdacKoAing TV
uokov emotnuomv. Ot 110 gpguvn-
TIKEG OVOKOWVAGCELS TMV VTOAOIT®V
Ospotikdv  evottv, &yvav  omo
uéln tov IHovemomuiov Anvav,
®eccarovikng, Ilatpov kot loavvi-
vov, kafog kot oo péin tov E.MLIT.
KoL TOV «ANPOKPLITOLY.

Ot avokow®oelg ©ov £yvav  omd
péin tov Guvocov Tunuotog tov Ia-
vemomuiov ®eccolovikng, KoTo-
vépovtor o¢ e&ng: 8 oty [upnvikn
Dvuow, 2 otV Actpovopio-AcTtpo-
ovown, 1 ot Metemporoyio Kot
ITepiBarrov, 4 otn Ovowkn Ztepeoh
Yopatog, 9 oty Ememun tov Y-
kv, 1 omv Hiektpovikn kot 1 ot
Dvown oty Exnaidevon.

[daitepo evdlapépov mapovoialovv
300 OVOKOWVAOGELG TOV JEV EYIVAV OO
KPOTIKOUG POPEIG 1) TOVETIGTI LKL, KO
ol omoieg omd TOTE TPOooTAHovV Vo
eMoNUAVOUY TOGO CNUOVTIKY &fvat

Ot TEPI10GOTEPES POTOYPOPIES
Kol T0 DITOAOLTO VAIKO ovaodnuoociedovrol
omo tov touo «IIPAKTIKA
A’ Haverlnviov Xovedpiov Dvoikig,
Ocooolovikn, 1-4 Arpiiiov 1977»
Exdoon e Evwong Elnvov @voikwv,
extomwon. Zroryerobetikiy AOnvav.
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O1 portnreg Pooikng TOL TAPOKOLODONTAY TO GOVEIPLO G EYYEYPOUUEVOL GOVEIPOL

1N AVATTLEN TOV OVOVEDGILOV TYDV
evépyelog (MAokng), KATL Tov mTopa-
pével {nroduevo akOuo Kot GTLEPO.
O18Y0 0WTEG OVOKOVMGELS EtvaL:
“Ilpotéoelg ywo ) ypnon Hloxng
Evepyeiag”, Omhog Epgvvntav Po-
owk®v Bopeiov EAAGS0g, X. TTomaye-
mpyiov, X. Nwordaiong, K. Katodvng
wan “ITepl Wpvoewg otnv EAAGSa Iv-
otrtovtov Epsvuvov Expetaiieoe-
¢ g Huoxng Evepyelag”, Opdada
Duowov Teyvieng Exmadevoewc, K.
Katoovng, X. Harayempylov.

Y1ig Nuépeg Tov cuvedpiov cuVvEPN
Kot 70 €ENg Avmmpd yeyovog: O Ka-
Onyntig g Metewporoyiag Tov
[Mavemompiov Oeccalovikng Kot
Koopntopag g dvowko-Mabdnpa-
TIKng Zxons, I'edpylog K. ABadac,
glye TV TPOYIKN TOYN VO OPTGEL TV
tehevtaio Tov mvon (o OpPYOVIKN
ottio) To amdysvpo Tov Zafpdtov 2
Ampthiov, eved To TPl glye ODGEL Ko
vovikd Vv optio Tov. ' Hrtav 52 gtdv.
270 TOUO TOV TPOUKTIKOV EYEL GOUTE-

H vexpoloyio
YLO. TOV Q1QVI-
010 Yoo tov
KabOnynoi e
Metewpoloyi-
ag tov llovemi-
otnquiov Ogo-
OOLOVIKNG KO
Koounropa g
Doaiko-Mabn-
Hozikng Xyo-
Ang, T'ecdpyiov
K. Aifada,

OV ONUOOCLED-
Onke arov U0
TV TPOKTIKDV
70V OVVESPIOV.
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Ao v ourlio tov koOnynt Oswpntirne Pooikng
700 TovemiaTnuiov lwoavvivwv (ko uetérerto tov A.11.6.)
K. T'ecwpyiov ['ovvopn

Mén tov veoabarazov tote Epyoatnpiov [Tvpnvikng Dovoikiis tov AI1O, oe nparto
AV, TopoKolovBody to cuvedpro. Xn ywvio KGTw apioTepd, 0 KaOnynTHS
2. Xopoaldumoug kou apgowg peta ot oeipa: X. [ewpioov, Ar. Zogiovog,
2. Komdavng. Znv miow cepa: M. Xopdalag,

Dortnég, puobntég kou tAnbog Koopov
emorépOnray v Exleon Exomtikdv
Opydvawv Aidaokoliog

pPUANEOEL oyeTIKN veKkpoAoyia Kot Eval
ovvTouOo Broypagikod tov (cel. 115).

¥to. mhoiclo Tov Xvvedpiov Dvot-
KNG, portntéc Tov [avemotpiov Kot
HoNTég TV oYoAEiV TG TEPLOYNG
®eccolovikng oA kot TA0og Ko-
GOV, glyav TNV gukopio Vo EMCKE-
@0ovv v 'Exbeon Emomtikdv Op-
yavov Adackaiiog Tov opyavmonke
a6 v ‘Evoon EAveov dvoikdv,
L TN cvumoapacTacn Thg Atebbuveng
Enontikdyv  Opydvov  Adackoriog
tov “Ymovpyeiov EBvimg [Moudeiog
Kot @pnokevpdTov”’, 1o Havemor-
o Ogocarovikng kot 1o K.ED.E.T.
O emokénteg ¢ €kbeomng extelov-

2o whaioio tov A Hovellspviov Zovedpiov Pvoikng eitovpyn-
oe ExOeon Emortikawv Opydvav Aidackolriog n owola d€yOnie
TOALOVC EMICKERTES

2ryaotoro ano v ExOeon Enomtikdv
Opyavav Aidackoliog. Xe mpcdro mAavo
(0e&16) o portntig Tov PVTIKOD
Tunuorog Oeddwpos Ocodwpions

cov pOVolL TOVG TEPAUOTO HE TIG
VOOEIEEIC KOl TNV EMONTEIN EOIKOV
emomuovoy. TToAAd arnd T emontl-
K6 Opyavo Kot TI¢ StoTdEelg NTay Ko-
tackevn ¢ Atevbvvong Enontikdv
Opydvov Adackariog tov Ymovp-
yelov.

Téhoc, ol emiokénteg €lyov ™V €v-
Koupio va evnuep®bolv mhve o€ emt-
GTNUOVIKEG €KOOGELC, OVTITLTO TV
0OTOI®MV OTEGTEILOY Y10. TN AELTOVPYin

"Ex0eong BipAiov kot [Teptodikmv yio

v Exnaidevon, to Kévrpo Adaxkti-
koO BipAiov Osocarovikng, EAAnvi-
Kol ekdotikol Oikot, XZvyypapeic Kot
TpecPeieg EEvav ymphv.
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AnneS TOK’ NUES AAKLUOL VEAVIUL...

To Zappato, 15 OkTwpRpiou, &yive
MIG “etTavévwon” Twv OuvodEéA-
QPWV QUOIKWYV TToU gixav elocaxOei
o070 TUAMA Pag TO EBIVOTTWPO TOU
1962. H opydvwon Tng OuykE-
VTPWONG (o€ yvwaoTd KAPeOTIATO-
pI0 TNG Oecoalovikng) yive atrd
Toug Kabnyntég Tou TUANATOG KK.
NikéAao ZmUpou kal Oeddwpo
KapakwoTa, OTTwg Kal armd Tov
ouvadeA@o K. Anuntpio KwoTh,
atré mAeupdg O.T.E.

e KAiga €uvontng ouykivnong
Kal Xapdg OuyKevTpwonkav Tre-
VAVTA TTEPITTOU aTTd TOUG TTAAIOUG
OUMQPOITNTEG KAl CUPQOITATPIEG
(éva avdpoyuvo, PETACU QUTWY)
KAl JE ayKAAIEG Kal QINIG cavaBu-
pABnkav Ta TTaAIG Toug “kaTtop-
BwpaTa”, Toug KABNyNTéG TOUG,
TN “peydAn” Toug ekdpoun (ekeiva
Ta xpovia ol TeAeid@oITol TTpay-
patotrolovoav pia katé 50% eTi-
dotoUuevn 156Ruepn exkdpopun
0T0 €EWTEPIKO) KAI TA ATTAPAiTNTA
“meipdyuarta” Tou TTapeABOVTOG.
Nai, Atav avayvwpioiyol, oOTNn
MEYAANn Toug TAgiovoTnTa. lMpog
Tapadelyya TTapaTioeTar pwro-
ypagia cuutraBéoTatou veapou
(1965).

O 101 veapog €¢EBpewe TTONAG
“TTouAdkia” katd Tn dIdpKeEIa TNG
Makpoxpoviag Onteiag Tou OTO
Tunua duoikng. MNa va yivoupe
OQQEOCTEPOI, OOTPOVOMUOTTIOUAG-
Kia. Nai, TrpokeiTal yia Tov Kaon-
ynt K. NiIk6Aao Z1rdpou, TTou Thv
1n ZemrepPpiou atmexwpnoe TNG
evepyou uttnpeaiag, padi pe GAAa
emmTd péEAn AEM Ttou TunApatog.
IMoAU poBoéuaaTe 0TI, OTNV £TTOXNA
Tou dlavuoupug, Ba gival Kuplo-
AEKTIKG dUCQVATTARPWTO TO KEVO
TTou dpnaoav.
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MNa va emavéABoupe
oTnv €kdNAwan, TToU
“aTaBavaTtioBnke”
KAl JE OTATIKEG KOl JE
KivoUuueveg  (BivTeo)
PpwToypaPieg aTTd TOV
ayatnTé ouvAadeApo
K. Anuntpio Euayye-
AIvO, TTpOG TOV OTT0IO0
6Aol ol TTapeupeDE-
VTEG €CEppacav  TIG
Bepuég TOUG euxapl-
oTieg, TO “TEAETOUPYI-
KO” geKiVNOE PE TOV K.
KwoTn, TTou avépepe
TO IOTOPIKO TNG CUA-
ANwng NG 18€ag Kal
Tpaypatomoinong
NG OUYKEVTPWONG,
KAl 0Tn OUVEXEID KA-
Aeoe éva - éva 6Aoug
TOUG TTAPEUPIOKOUE-
VOUG va TIOUV dUO-
Tpia Tpdyuata yia
TNV Kapiépa TTou akoAouBnoav
Kal YIO TNV OIKOYEVEId TouG. EImTw-
Onkav kai Aiya Adyia yia 6ooug
€K TwV pn duvnbéviwv va TTpo-
0éNBouv nTavV yvwoTd KATTOIa
oToIXEia. TN ouvéxeia o K. Kapa-
KWoTag ¢ATnoe va kpatnBei pia
ouvTOouN OIyN YIa TOUG TECOEPEIG
1 TTEVTE CUPQOITATEG / CUUQOITH-
TPIEG TTOU €Quyav TTPOWPO aTTO
™ {wr, Kal EuxapioTnoe TOUG...
U0 TTPOESPOUG TNG OPYAVWTIKAG
EMTPOTIAG, aPoU o idlog, KaTd
OnAwaon Tou, ATav aTTAWG PEAOG,
ME aKPAIPVWG dNUOKPATIKEG BIa-
dIkaoieg!

O k. ZmUpou cuvéxioe, TTPowbw-
VTOG TPEIG OENIDEG PE Ta OTOIXEID
TWV TTOPEUPIOKOMEVWY  Kal  OXI
MOvov, Kal TTapakaAece va dlop-
Bwbouv TuxOV oQAAPATA Kal va

TTpooTeBoUV 6oa aToiXeia ATAV
YVWOTA a1rd TOUG OUVOAITUPOVEG
TEPI Twv atmmévIwy. lMpooépepe
emiong oe 6AOUG TOUG OUVEUPE-
Bévreg éva DVD pe TTOAAEG TTO-
NEG QwToypagieG Kal oToIxeia
TWV CUUQOITNTWY O NAEKTPOVI-
KA pop@r. AkoAouBnoe TTpoBoAnR
QwToypagiwyv atrd “tov TTaAId
ekeivo TOV KaIipd”, XOPTOOTIKO
o¢eitrvo, “mrnyaddkia”’ kal n €uxn
va TTpayuartotroin®ei pia akéua
OUYKEVTPWON TOU XPOvVou, TTou
Ba kAgioel akpIBWG PICOG AIVOG
ato TNV l0aywyn Twv QiAwv ou-
vadéAQwy oTo MavemmoThpIo, JE
OKOPO  TTEPIOCOTEPEG OUPUETO-
XEG, €1 duvatov. Me @ING dpyloe,
ME @INIG TEAEIWOE N TTOAU €UXAPI-
oTn auth Bpadud.

K. MegAidng

patvousvov



FEQPT1OZ NMEPENTZHX (1974-2011)

Tig mpdTeg pépeg TOL ZEMTEUPPN LOG
GQNOE OPIOTIKA O POLTNTNG HOG, O Ot-
SGKTOPAG HOC, O GUVASEAPOG HOG, O
INapyog Tepevilng, votepa omd entd
GUVOMKGA YpOVieL HETA TN ddyveon
0L GoPapol TPOPALATOG VYELNG TOV.
2to. TPOTAL YPOVICL QLTAG TNG EMTOETI-
0G, NTOV POVEPT] 1 YVYOAOYIKY TTMOON
10V, 0AAG otadlokd o ['dpyog Eptooce
oe o&obadpoot youypopio Kol og
YOANVIOL GVTILETOTION TG OANG KOTA-
oTAONG, M omoic MTAV, SVOTLYDG, e
wpodloyeypappévo amotédsoua. Eivar
YOPOKTNPIOTIKO OVTO TOV EMIGTLLOVE O
TOTEPOS TOV, HE KOPAPL, OTL OAL OVTA
T ypovio o [Ndpyog avéPnke to ToA-
v004. Tov ywpic va dapaptopndet, yo-
pic VoL eVOYANGEL OKOUT KO TOVG SIKOVG
oL avOpmOTOLG, e Alyo Aoy, pe Bow-
poot) aflompéneia kot avOpomd. Me-
YOO Kot oNUHOVTIKO pOAO G7 aVTH TNV
OVTILETOTION SOOPAUATIOE 1) GUVTPO-
@og tov ['pyov kon punTépa ™S KOPNG
tovg, 1 'EAca.

Katd ) didpkela g ££6610G akoAov-
Biag, éAaPo to Adyo ekeivi ™ QoOpTL-
opévn otypn koi amnvbuve pio ov-
vToun opAia, 1 omoia Tav cwBopUNTH
Ko Pynke amd to faon e yoyng pov.
AtoOdvopon 6tL M Tapdabeon avTig TG
oG etval 0,TL TO OVTITPOCHOTEVTL-
k6 B pmopovoa va o yio tov ['dpyo
péoa o€ AMyec YPOUUEG:

«BOcwpa ot o Tiwpyog eivou mTvevuo-
TIKO OV TO10T KOL YW TNV DTOYPEDOT]
vao. Tw Alyo. ellikpivi Adyia. Tpwy amo 15

Agwvidag Hamaonuntpiov

Avorh. KaOnyntng Tunuoatog Dooikng

XPOVIQ, UTHKE LU0 LUEPA TTO YPAPELO LLOD
EVOL 00DVATO, GUVETTALUEVOD, UOKPOUCA-
Ao moudt, pe uaTl OUws Tov EEVVODoE
0. Tavro, ka1 {0yile ta mavo. Moo (-
o€ vo, Tov fonbnow va waer oty Ayylio.
ue 1o mpoypoyuo. ERASMUS. Dvoika
Koz Tov fonbnoo. Amo tote dpyloe uio
HOKPOYPOVI] KO OTOOOTIKY GOVEP)ATIA.
Tlopd. v peydin tov ayarn oo tolioio.
Ka1 Tov Toupiouo, o liwpyos eméopeye
oy EALGoa pe pio dptio. mewpouotixn
epyaoio ota. PwTofoltaikd oroiyeio, N
OTOL0. TV KO 1] OITAWUOTIK TOV EPYOL-
olo. Auéows ueta Covayovpioe atny Ay-
yAio yio. uetomToylokss omovoss. Hrav
T000 ETITOYNUEVH ] TOPOVGLO. TOD TTHV
Ayylio. wov pag (ntnnke amod tovg exel
OVVOOEAPOVS, Va. KatevBdvovue Kar dA-
Aovg portntéc uag ekel, mPAyua TOV
éywe. Oda avtd 1o ypovia o Tiwpyog
Kpdtnoe emopn poli pov ue 0Ky Tov
TPWTOPOvAia, OVICIAGOOVIOS OTOWEIS
oe epevvntika Oéuota kor (NTaviag Tig
ovufovlég pov yevikotepa. Tetoleg ema-
pég emBouodue vo, Exovue e To¢ Pol-
TNTES UAG, OALG. OVOTUYIDG OEV DILGPYOVY
wavro. Emotpépovrag o Twpyogs ueta
TIG UETATTTOYIOKES TOV OTLOVOES, CVVEPY Q-
o0Onke poli 1ov o€ SGYoPa EPELVHTIKG,
Epya, EITE 0OV DTOWNPLOG OLOGKTWP, EITE
OOV UETOOLOOKTOPIKOG ETLOTHUWY. HTaw
TETOI0. 1] EPYOTIKOTNTA, 1 ATOOOTIKOTHTO,
KOL 1] EOPOTHTO. TV EVOIAPEPOVIWV TOV
OV, OA0. AVTA TO, XPOVIQ, EKTOG OTTO THY
TELPOUOTIKI] EPEVVIITIKY] EPYOTIO, QTYO-
AOnke kot ue ™ ovyypoapn aplpwv, ue
TG eKOETEIS TPOOOOV EPYWV OAAG, Ko e

™0V oVoLHTHON VEWV EPEVVHTIKMOV TPO-
YPOLUATOV KOL TH GOYYPOPH TPOTATEDV.
O TLiwpyog Hrav Etoyog va. ovveyioel
VT TN OPOTTHPIOTITO. KOL DTHPYOV Ol
OVVOTOTITES VO, UE OVTIKOTOOTHOEL TPO-
00EVTIKG, OTOV, €K TWV TPAYUCTOV, EYO
Oo. amoywpovoa covroua. Avotoywg, n
Hoipa. dev to OéAnoe.

To. 2-3 televtaio ypovia, n ovvepyaoio.
Hog ovveyioOnie, alAd Aoyw s epyoo-
OKNG TOV OYéons mAéov e to Tlovemorn-
10 UG, OTEKTNOE KO GALODG GOVEPYATEG.
O k. K. Movowlixag, eite wg Touedpyns
eite w¢ Ipoedpog tov Tunuoros Poot-
KNG, KOl EKTILOVTOS TIG ODVOTOTHTES TOD
Liawpyov, tov giye w¢ dueco fondo tov.
H ovvepyaoio avtn frov emwperns kai
yio Tig 0vo mhevpés. O k. Mavwlikags tov
ovébete epyooies Kol NTav aiyovpog yia.
™ YPNYopn Kol OTOTEAECUATIKY] OLEKTTE-
poiwan tovg. Ao v aAln whevpa. o I1-
wpyog elye v ayamn tov k. Mavwlika
KOL TNV NP1 KATOVONTH TOV OTON THY
glye avaykn. 2o ypovia ovta o I1awpyog
HOIPAOTIIKE TO 1010 YPOPELO UE TV KOPIO.
Maipn Xovicot, 1 omoio, tov 0&yOnke e
HeYarn ayany xoi (EoT001d, KATL TOD O
Tawpyog extipodoe 10100tepa.

Tawpyo, Exeis apnoel Ti¢ KOADTEPES EVID-
TOCELS G€ OLODS TOVS TOUELS KO OPOTTH-
PIOTNTES 0OV, OAAG KUPIWS WG avOpw-
mog! 11’ owtd koa oior Qo oe Qouduoote
e ayamn, yio. wovro!

Telerwvovrag, Bo nbedo vo evynbw oty
Eloa, atnv kopn tov, 6Tovg yovelg tov
Kol 0’ OA0DG TOVS O1KODS TOV, OTAG Kou
wovo KAAH AYNAMH!»

o

onuntpion, Boyyéing Xopomavitng

B

Lidpyog Hepev(ig, Aewvidag [oma-

O Tadpyos pali pe ovvadélpovg Tov o€ ariyués Ceyvolaoiag.
Aré opiotepa: Xprotopopog Ipafalions, Epvy Kovtevedxn,
Twopyog Hepeviliis, Boyyélng Xopomavitng, Nikog Xaordg

‘g
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Mepi Tng ETioTAung Tou APIZTOTEAH

l'swpylog Osodwpou
KabnynrngTunuaro¢ @uaoikng

Ovrtog oto Iavemotmuio tov Apt-
OTOTEAN, 0EV UTOP® VO TOPOAEIY®
va avapepfd oTtov yiyovto Tov To
OVOUG TOL OMOTEAEL KOGUNUO Yol
tov Titho tov [Movemotmuiov. ITépa
Oumg amd tov titho tov Iavemom-
piov, ™ HeEYOADTEPN EMIDPOOT GTO
duTIKd TPOTO GKEYNG TV £xEL | Apt-
oTOTEAELD, AOYIKY|, L0 TPOGEYYIOT M
omoio amotelel ™ Paom Tov duTiKoy
Tpomov okéyne. O Aplototéng eivat
£vag amd ToVG KOPLPAIOLE GTOYACTES,
omd TV “TPOKTIKN” OUMG GKOTILA.
Tn oxomid Tov ovt TV TPOPdAet o
Raphael pe tov evivnwotiokd tov mi-
VOKQ Yl T ZyoAn Tov AOnvov, Tov
UEPOG TOV OEYVETOL GTNV EIKOVAL.
"Eva mepiotatikd mov mpémet va avo-
eepbel etvar: Otav mébave o [MAdrw-
VoG Kot 01 S10GGKOVTEG TG AKOONLOG
TOVL EMPETE VO, fPOVV OVTIKOTOGTATN
ot devbuvorn g Akoonpui-
0g, 0 KOAOTEPOG O pobnTNg
TOL NTaV 0 APIGTOTEANG, KOL O
TPOPOVNG TOL J10.60%0G. Opmg
oVTOG NTAV “0pPloToTEAKOS!
Avaympnoe yio tn Maxedovia.
Me v 160 tov Moxeddvav
enéotpeye ot Abnvo, yuotl
EVOEYOUEVMC TTIoTEVE OTL £Tpe-
ne va kata&uwbel exel. Avoiée
70 01KO TOL GYoAgio ot Adn-
va, TOL T0 ovopace “Avkeln”.
Me tov Odvato tov Meydhov
AleEhavopov avaydpnoe opt-
oTiKd and v Adnva. Xpeld-
GTNKE OLLMG VO TEPACOVY TOV-
Ayiotov 2000 ypdvia Yo vo
BounBovue to “Adkelo”.
Ot'loveg @rAdcopot NTaV TPo-
GOVOTOMGUEVOL TTPOG T GV
KOl O HETOYEVESTEPOS TOVG
ApIOTOTEAG  TPOGAVOTOAL-
otnKe emiong mpog tn QHOM.
"Etot B apyico and tov Hpd-
Kherto (~540-480 n.X.). H o

onuopévn epdon tov givan
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«T0, TAVTO, PELY, KOL ELLELVE GTNV 1GTO-
piat ®g 0 PIAOGOPOG TOL “yiyvesHar”.
O Hpdxhertog é0eoe emiong 10 epod-
O, TTol0G €ival 0 Pacikds VOLOG
oL J1EnEL Tov KOopo. H amdvinon
TOL NTAV OTL O AAVIOG VOUOG glva M
Aoyuciy.

Tn Aoy, ¢ emoT, TNV OVETTL-
&e o Aplototédng (384 — 322 n.X.).
Amd v Votepn apyondTNTU EMIKPE-
NGE 0 TPOTOG GKEYNG TTOL EIGAYEL M
Apiototéretn Aoyikn. Avtdg o TpOTOg
oKEYNG OEV EMKPATOVGE OO TAVTA.
2y TpdT™ TTEPIOd0 TS EAMANVIKNG
opyodTTag EMKPATOVCE 1 GOy
TV ZTOKOV. TeEMkd duwmg emkpad-
moe 1 Aplototédela Aoyikn. Avtog
0 TPOTOG GKEYTG LETOOOONKE, HECM
TV ApaPov, 6ToV JLTIKO KOGLO Kol
givar ofjuepa o Ogpédog Aibog g dv-
Tikng okéync. Mpota onredn wpé-

2tov mivaka tov Raphael, o ddoralog tov Apioro-
€Ay, o [ dtwv, deiyver avatnpog, evad 0 cVVETTOA-
UEVOS nalntig, o Apiototédng, deiyver mpog wm 1,
TPOCAVOTOLIGUEVOS TEPOS GTOV “TPaKTIKO ™ KOGLO.

TEL VO, 0E60VLE TOVS KOVOVES Y10 TIG
GLVETELEG OGS TPOTAGN G, KO NETE
o0lo To. vworowa. ‘Extote 1 Aoyt-
KN OVOLTOOCETOL CUGTNLOTIKG Kot
VILAPYOLY CNUEPH TTOAAOL KAAdOL OE
VT, OMG T.Y. 1 ZUUTEPAGLOTIKY
Aoyw).

O Kant (1724-1804) éAeye, mwg 6,11
HUropovce vo avakaAveOel oe oyéon
e ™ Zopmepacpotikn Aoyikny To
Bpnike NN o Aptototéne. O 1otopt-
KOG NG emiotung von Prantl (1820-
1888) mpoympnoe ot SwTLTOON
TOV GUUTEPAGUATOC OTL GTIS TEPLC-
GOTEPES GLVEIGPOPES TOV “AOYIKOV”
Hetd tov AptoToTédn, glte Kuplapyov-
GE M GVYYLON, elte NTAV Y®PIG Evvola.
Tn Mbon oo TpofAnua mg cvyyvong
) divel | mhatovikn droyn otu Ta
MoOnpotikd dgv kavovv AdBoc!
Inuewwote 6t o IMidrtwveg Mrav
0 04oKol0og TOV APIGTOTEAN,
YPEWOTNKAY  OU®G  TEPIOTO-
tepa a6 2000 ypévia yuo vo
mpomtnbei n mlotwvViKy Amo-
Y1 GTN TPOKEWEVT] TEPITTMON.
Ag mapovpe OUMG Ta TPAYLHOTO
HE Vv 16Topikn tovg oepd. O
Ap1oToTéANG £ival 0 KopVPaiog
“Aoywoc”’, o omoiog Ogperi-
woe ™ Aoyikn og Tpoémo oKE-
yne. O Aprototéing £€0goe To.
anopaitnte aSlOpaTe Yo TIg
OLVETELEG NLOG TPOTAGN S TTOV
yivetor. Mio povoodikn mpo-
oQopd, mov duodpynoe Lo
daypovikn emotiun!
Evoeyopévmg va Bécel kaveig
10 gpotnua: Ot dvBpwmol mpv
oo ToV APIGTOTEAN MTAV «TT0L-
paroyo; DuGiKa Kot deV Tav.
O Apiototédng mpe TV TPod-
TEPYOVCA EUTEIPIKT YVAGCT Ko
pali pe m o Tov cupPoin,
éotiaée emomun. Emiong o
Apiototéng aoyoAnnke kot
ue ToAAG dAAa, id10 TV Meyd-
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Aov. Opog to Kopueaio Tov emitevy-
po oy n Aoyki).

Metd, o ApiototéAng Tpoomddnce va
avartoéel ) Duowkn, Kot To Tpay-
poto myyov yevikd “otpafd’, omwg
UTOPOVLE VO TOVLE OTNUEPA. AVTO
onuoivel, gite 6Tl Ta A&IOUOTO TOV
é0ece 0 AploTotéAng yuo T Aoyikn
dev Ntav cmotd, gite 6Tl T0 SO~
T TG Puong Onmg ta EEpave TOTE,
dev N1V 6moTd. Ao Tpémet va eljLa-
OTE Glyovpol Kol Yo T0. dVO, Yol Vo
UTOPEGOVLLE VOL £XOVULE GUUTEPEGLO-
TOL TOV VAL vt GLpPaATE pe T QUON.
Tehwcd Ppebnke 6L T 0&IOROTO TG
Aoyumg Ntav evtdéel, vanpye OPmg
TpoOPANua pe to a&iopato g Do-
oG 6mmg ta EEpave ToTE. Ommg Oa
OVOAOGOVLE TOLPOKAT®, YO VO UTO-
péoel va, avamtuyfel 1 Duowr, Ba
TPEMEL TPATO, VO 0vVaTTVYHovV TaL Kar-
T@hAnio Mabnpuaricd. H cepd dnia-
O OV UTOPOLV 01 SLUPOPOL KAGSOL
va avartuyBovv eivat: Aoyikn, Ma-
Onuatikd, dvowég emotuec. 'Etol
0 ApLoToTéM|G EPELVE OTNV 1oTOPIX,
g 0 OgpemTi|g TS AOYIKNG Kot
oy TS PuoIKic.

O Apiototédng acyoAndnke emiong
KoLl UE TNV TOpaTipnomn g eOomnC.
AT 10 £pY0 TOL APIGTOTEAN GUVAYE-
To OTL 1 KaBopd TOPATNPNTIKY] YVO-
o1 OTIS PLOIKEC EMOTNUES POIVETOL
ot pmopet vo avartoydei ave&aptnta
Tov Mafnuotikeov. Xty avantoén
OUmG NG oyeTkng Bewplag, etvar
eovepd OTL TPAOTO. OOl TPETEL VO AvaL-
nTuyBobv To KatdAAnio Mabnpuotikd
Ko HETE 1) Bempia TOV QLOIKGV EmL-
CTNU®OV.

To Moabnuotikd mpotictwg otnpi-
fovtar omv Apiototéhel Aoyikn
Kot petd oto afuibpate mov Bétov-
pe kot wov gfvor ¢ emMAOYNG LOG.
Avtd dumg mov dev alAalel, givon n
Apwetotérero Aoywki). Me Bdon v
Apiototédetn Aoyikr, Guvayovtol ot
OLBPOPEC GLVETELES TOV OEIOUATOV
nov Bétovpe. o va to Béow dtapo-
PETIKA, Ol OLPOPES GLVETEIEG OTA
Moafnpotikd mpoépyovtal omd TIg
ovvéneleg Tov ablopudtov mov 0¢-
tovpe. To TpdTo dmg mov TPEmeL va
amovtnOel eivar to mhg Ppiokovron

ovtég oL cvvéneleg; H amdvinon oto
epOTNUO oVTO €ival TO TPWOTUPYIKO
onueio v to Mabnuotikd, ot M
amdvtnon sival “avtd mov divel N
Apototérera Aoyw)”. Eidaue emi-
ong, otL pmopel va dnpovpynbovv
ovyyvoelc. 'Etol, mpotictog ywo tig
avaykeg Tov Mafnuotikov, n Apt-
ototédeln. Aoy epopuodletor oe
OUTA OCPUAESTEPO, OTOV gival do-
TOTOUEVT e pabnpotikd tpomo. O
TPOMOG OVTOG OlOTOTMONG KoL LE-
Aéng amotelel €va 101aitepo KAAOO
g Aoymng, tov ovopalopevo “Ma-
Onpotu Aoywn)”, o omoiog etvor
€VOG OUPOPETIKOG TPOTOG UEAETNG
™™g Apiototédelog AOYIKng, 0o TovV
omoio Oa avtipetonicovpe ™ Aoyt-
k1. 'Etor n Aoy peretdron ko
pe poONpaTIKo TPOmTo KoL £TGL OLV
VITAPYEL OVVATOTTO TOPEPUNVELNG
™mGe. AvtifeTa, 6T630g TOV DVOIKAOV
Emoetmpov sivan va fpedovv o Os-
WpiES TOV VA TEPLYPAPOVY COGTE
™ QUo1). Apa, OTIC PUGIKES EMOTI-
LEC GTOYEVOVLE GTN OLEPELVION TNG
cuppatdoTog TOV 0SIOUATOV TOV
Oétovpe pe ™ evon. Av ta alidpata
g Bewplog dev eivar copPatd pe ™
@vom, N Aoyikn divel amoteAécpaTa
7oL dgv glvar cuUPaTd HE ovT.

Amd v mopandve cvdtnon cuva-
YETOL EMIONG TO GLUMEPAGHLO, OTL TO.
MoOnUATIKA AToTELOVV SLOPOPETIKN
oudda amd avti Tov PueIKOV Emt-
omuov. Opiletar de M opdda TtV
OETIKOV ETGTNUMV, Y10 VO, GUUTEPL-
AneBovv Kot o Mabnpotucd!

H GEQPHXH
TQN MAOHMATIKQN

To Moabnuatikd mpooeépovy  éval
ovoeTNPO TPOTO GKEYNG KOL TO OVTL-
Kelpevo tovg sival: apevog vo ova-
wroyOei 1 Mobnpotikn Aoy (6ov
ypewdletar) kot apetépov va Bpebodv
TO GUUTEPACUATA TOV ASIOUATOV
™¢ pabnuatikng Bemplog, ta omoia
oumg opilovtar pe Sk pog ETAOYN.
Onwg NN avoeépaple, To TPMOTO TOL
npénel va amavtnOel eivan To mag Ppi-
GKOVTOL Ol GUVETELEG OTO OSIOUOTO.
H amévinom oto gpompa avto gtvat:
“pe  xpnon me Mabnpatume Ao-

ywns”. H 6g MaOnpatuci] Aoy
givan g€erdikegvon g APLoTOTELEL-
ag Aoywkig, pe ) ypion Tov Ma-
OnpaTikOV.

Méypt tov 19° audva 1 Aoy avo-
TTVGGOTAV UOVO LE TO TOPAOOGIOKO
TpOMO, Kot To. Mabnpotikd epdppo-
Cav v Apiototédeta Aoyikn, yopig
OUMG VoL LITAPYEL 1010HTEPOG KAADOG
ot Aoy Y 10 okond ovtd. And
tov 190 audva Opmg apyloe va. ovo-
ntoocoetal kot 1 MaOnpotikn Ao-
YK, 1 omola £)El KAVEL CMUOVTIKEG
TPOOAOVG. XTOYOG OLTOL TOV TPO-
Ypaupatog givat va ovamtuyfodv o
Mofnuotikd omd o aEIOUOTO TOVG
g gpappoyn ™S Aoy, [lpwro-
wOpOL 670 KAGS0 awtd BewpodvTal ot
Gottlob Frenge (1848-1925), David
Hilbert (1862-1943) ot Bertrand
Russell (1872-1970). Onw¢ emikpd-
moe va A&yetat, 6TdY0¢ etval 1 v-
peon Tov Oepediov tov Mabnuortt-
kav. Me ) véa mpocéyyion, yiveton
mAéov Kol avamtuén e Aoyikng pe
™ ypnon tov Mobnuatikov, mépa
amd Tov Topadoctakd Tpoémo. Me )
xp1on 0g g Mabnuatikng Aoykng,
Bpiokovtor ot cuvéneleg tv pabn-
patikov aélopdtov. [pénet va to-
viotel, 0Tl YU avtd dev onuaivel 0Tt
AmoLTOOVTOL VIOYPEMTIKG TPOCOL0-
poTikd Mobnpotikd, propel Koveic
VO YPNOLOTOUCEL TPOGOLOPIGTIKE,
N otoyaotikd Mabnuatikd, ovéioyo
ue t mepintoon. Kot otig 0o mept-
TTOCELS, TO AELONOTA TNG AOYIKNG
gival Ta o0, Kot 0 6ToY0G TV Ma-
Onuatikov sival va Bpebodv ot cuve-
meteg Tov aélopdtov g Oewpioc.

"Hon, amd ) otoyeimdn ekmaidevon

&yovpe OAotl gfokelmbel pe ™ Ao-
v tov Madnuotikov. H Aoyum
avtn amoPAénel 6to va Ppebovv ot
GUVETELES TV 0ELOUAT®V TOVS, TOGO
g ApBuntikng, 660 kot g ['ewpe-
tpioc. H mpocéyyion ota Mobnua-
TG givan yevikd M axdiovdn: [ive-
TOL p0 ETA0YT TOV aEIOUATOVY, Kot
HETA Ppiokoviol Ol GUVETELEG TOVG.
Eivar 6pmg 1 doguio pepikov pobn-
HOTIKOV 7OV avortiocovy Oempieg
oupPatég pe t eovon, BETovy Inhadn
To KotdAANAQ aStopoto. XopoKTn-
PLOTIKO TOPASELYLLO “OOOTNG” EMAO-
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NG eiva ) Tepinton Tov evotaddv
KOTOVOU®OV, TOV avapEPONKe GE mpo-
YEVEGTEPO OV ApOpo.

Ye GAAeG TEPMTOGCELS, Elval 1| QOO
7ov Tpoteivel To. pofnuoTikd alim-
poto, Ommg £YWVE LE TO LTOYOOTIKO
Aoyouo.

H GEQPHXH
TOQN OYZIKOQN EINIXTHMOQN

2115 QUOIKEG emoTheg OEAovpE Vo
Bpovpe ta a&idpoto Tov Eival cup-
Botd pe T evor. AnAadn, o1 PUGIKES
EMOTNIES EYOVV OOPOPETIKY| TPO-
oéyyion an’ 6tt to. MoOnpotikd. H
KaBopd TOpUTNPNTIKY TPOGEYYIoN
TOV PUGIKAV ETCTNUAOV QoiveTaL OTL
umopet va avartuydei aveEaptmro g
avantuéng tov Modnuatikov. [o va
yivouv onAadn ot mopotnpioelg dgv
amortovvtor Mabnpotikd. Opwmg, yio
va yIvel 1) ETAOYT TNG TEPLOYNG OTNV
omoia Oa yivouv ot emOUEVES TOPOLTN-
pnoetg, ypewdletar Bempia. 'Etot, dev
UTOPOVLLE VO OMTOKOWOLE TO TEIPO-
po amd ™ Beopioc. O worodTEPOS
owympiopdg s Puowki|g oc Iler-
papatiky kor Oempnriki] Pvou,
Ozowpeitar TAfov Eemepaopévoc. Ev-
OEYOLEVMG, EVOG TETOL0G SOYMPLUOS
Vo umopel va Yivel oTa apyika 6Tada,
dev pmopel OUmG va. ETPLOGEL LE TNV
avantuén tov KAGSov.

Muo Topadoyr 6TV apyooTnTo NIV
OTL Ol PUOIKEG EMIGTNIES UTOPOVGAY
va avortuyfodv aveldptnta omd to
Moafnpotikd. To cvumépocpo ovtd
GLVAYETOL OO TO YEYOVOG OTL Ol oL
POTNPNGELS LTOPOVV VoL YivOuV Ympig
Moabnpoticd. [Hopayvopiletor €rot
TO yEYOVOG OTL Y10 TNV EMAOYN TG
nepoyng mov o yivouv ot emdpeveg
petpnoels, yperaletor Bewpia. Ipo-
To. ONAOON TPEMEL VO TEPTYPAPOVY
TOL TELPOLLOTIKG ATOTEAEGILOLTOL LLE LLLOL
Oewpio, Ko peTd vo emleyel 1) meplo-
N mov Bo cLVENIGTODY O LLETPNOELG.
Mertd tig mpmteg petpnoelg Ho mpémel
va yiver Beopnikny avéivon. I'a va
UTOpECEL OPG oVt Vo avamtuydet
Oa Tpémerl mpdTa va avarTuyBovv Ta
KatdAAnio Mafnpotikd. Avtictorya,
70 1310 1oyVEL KOt Y10, OAES TIG PUCIKEG
EMIGTY|LLEC.

26 http://phenomenon.physics.auth.gr

"Evag khadog Tov Mafnpotikov mov

é0woe tepdotio wdnon oty avamto-
&N TOV QUGIKAV EMGTNUOV, Kot E101-
K6 g Puowkng, eival 0 amelpooTL-
KOG Loytopdg (Nevtwvag, Leibniz). O
KAGO0C 0V TOC OVaKaADPONKE TO Og1-
TEPO WG ToL 170 audva, dev vIpye
oo oy apyodro (Bounbeite
TO TOPAO0ED ZNvava) Kot Onpovp-
YNoE TNV EMOYY TNG Kuplapyiog Tov
OmEPOCTIKOL Aoyiopov. H mpdodog
avt Tov Madnuotikov dnpodpyn-
GE TNV EVILNWGT] OTL O AMELPOGTIKOG
Aoyopog etvon ta Kupiopyo Mobnpa-
TIKG, oto onoia mpénel vo votaydel
ko  Puowr|. H avdntuén avtr| £0e-
6€ 670 TEPLODP1O KOl TNV TAPUIOCLO-
KN ['eopetpia. H evtonwon avt dp-
y1o€ va, Stovetot Tov 200 oidva, Kot
n Pvowm EexdBapa va Eeympilet amod
oV anelpootikd Aoywoud. 'Etot pmo-
pobue va movpe: H duow, kot og
EMEKTOOT] OLEG Ol PUGIKEG EMIGTILUES,
ypewalovon pev Mobnpoatikd, opmg
dev etvar Mobnpotika!

Xy avamrtoén oniadn e Bemplog
OTIG PUOIKEG EMGTNES, T.). ot Dv-
o, Oewpeitor, n Mabnuatuc) Aoyt-
K1 kot oo Mobnpotikd mov awottov-
vtat 61t gival yvootd. H dadwkacio
0TI (QUCIKEC EMIGTNIEG OTOYEVEL
GTNV EVPECT TV VOLLMOV TTOL TEPTYPA-
@ovv 1 evon. Evd oniadn ota Ma-
ONUOTIKE EVOLOPEPOLAGTE APYLKA YLOL
™ Mabnpotikn Aoy, Kot Kotomy
Y10 TIG GUVETELEG TOV OEIOUATMV TOL
0étovpe (ta omoio OpmG To BEToLE
GULE®VO. e TN OIKIA Hog emA0YT),
OTIS QUOIKEG emoTNES (.. T Du-
own), N pev Mabnuatiky Aoy
Kot to Mofnpotikd mov amortodvrol
Bewpodvtol yvwotd, ta o aSidpata,
Y. ™S DPuokng, emiéyovtal €161
moTE vo givar cupPatd pe tn eoon.
Ty Epypagn g vong pe
Khoowr] Qv ypNoLLoTooHVTOL
YEVIKO TPOGOloptoTikd Mabnuotikd
Kol Kupime, AmEPOCTIKOG AoYIoUAC.

‘Eywve Aowdv e cdvoeon pe tov

OTELPOCTIKO AOYIGUO TOL 0dNYNGCE
otV Kuplapyia Tov. Me v a&lomoi-
non opmg mg codyxpovng Puoikg,
YPNOOTOI0VVTOL GE peYaro Pabud
10 6TOYOoTIKG MoOnpotukd. Anio-
oM, N ovyypovn OVGIKY| KAVEL GTPO-

oM TPOG T0L GTOYACTIKO MabnpoTikd.
Yvvénew aVTNG TG TPOGEYYIoNS &f-
vou 1 oy, 6Tt 1 YAOGGO TV GLGL-
KOV EMOTNUOV EIVOL TO. GTOYOOTIKA
MoaOnportikd. Yrobétm 6t yAdooo
avtn oALGCEL pe TG emoyéc!

Tovilo &ava, 0Tl oTIC PLOIKEG €Tl
oTnueg M dwdikacio avantuéng g
Oewplog TOvg €Yl Lo eVTEAdS do-
QOpETIKN Aoy and avth Twv Ma-
Onuoatikov. Emduwkovpe dniadn va
Bpovpe Tovg vopovg g Dempiag o
elvar ovpPotoi pe to meipapo. Of-
Aovpe dnraor va PBpovue ekeivovg
TOVG VOUOVUG OV 0d1YOUV GE OLTO
OV LETPNCOLE. XTIG PUOIKEG EMOTI-
peg dnAadn GLAAEYOVTOL TTOPATPN-
oelg, Le Paon to melpapa, ot omoieg
Kotomy kwdwonolovvrar og Bewpia
(M Bewpieg), Tov oKOMO £xel (£xovV)
va dmoel (dmcovv) o eviaia Poon
YOl TN KOTOVON O TOV TEWPALLOTIKMV
OTOTEAECUATOV, KOl UE TEMKO GKO-
70, EKTOG TOV GAA®V, GTNV ETEKTOON
TOV YVOCEMV HoG. ATO 00T GLUVETA-
yeToL emiong Ot ol Bewpnrikol QuoL-
Kol TPEMEL VoL AAANAETIOPOVV LLE TOVG
TEWPOUATIKOVG (Kot avTIGTPOQM®G).

'Etot, 0 xabévag emihéyet petaly po-

ONUATIKOV Kol QUGIKOV ETIGTNUADV,
™ Bemdpnon mov Tov eVOLPEPEL, (Kot
vrootpilel v amoym tov!).

MAGHMATIKEYX EOAPMOI'EX

O KAad0g owTdg oTOYEDEL GE AUETES
eQoppoYéS Tov Mabnuotikov. Evag
€101KOC KAGOOG TOL GTOYEVEL GE EPOP-
poyég tov Mabnuotikov oto medio
mg Ducikng, sivon 1 mepintwon g
Mobnpatikng Pvocwng. o v me-
pintwon g Mabnuotung Gvoikig,
YPNOOTOLOVVTOL OELMDLLOTOL TO OTTOT0L
exepalovv Paocikég aindeteg g Do-
GIKNG, YEVIKA amodekTéc. Me Tal adl-
opoato avtd, ™ Mabnpatik) Aoy
Ko ToL aapaitnte Madnpatikd, oto-
YXEVOLLE VOL OVOTTOPEYOVLLE T GUTTE-
pPLpopd TG pvonc. Me Bdon b€ to 60-
VOAO TOV 0EIOUATMV OVOTTOCOETAL T
MoaOnuatiky @vcikn, n omoio kévet
Kot TpoPAéyetc. Iowitepa pog evota-
QEPOLY Ol TPOPAEYELS TTOL KAVEL YL
TOGOTNTES OV OEV £XOLV OKOUN LLE-
tponoel. Aev apeiofnreital Opmg 0Tt
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1N Mabnuatiky Aoy etvol oot
oUTE KOl OVOTTOGGETOL GTO TAO{GLOL
avTo0 TOL KAAJOV.

TiBeton Opwg 0 gpdTNHA: TS Oa
Bpovpe ta kotdAinia Mobnpotikd
Yo vo Teprypoyovpe t evon? Eltvon
N QVON OV SElYVEL TO UTOLTOVUEVOL
Moabnpotikd yo TV TEptypaen e,
onAadn “n @oon eivon avoryytd Pr-
BAio”. Tnv “amokdivym’” avtr| Tpémet
vo TNV 0&TOMGCOoVHE. ZOUP®VO O8
pe éva oyoio tov Poincaré (1854-
1912):

The science of physics does not only
give us (mathematicians) an opportu-
nity to solve problems, but help us to
discover the means of solving them,
and it does this in two ways: it leads
us to anticipate the solution and sug-
gest suitable line of argument.
Eniong avaeépm éva 1otoptkod apbpo
tov E. Wigner (1902-1995, ko Bpa-
Beio Nobel 1963), “THE UNREA-
SONABLE EFFECTIVENESS OF
MATHEMATICS IN THE NATU-
RAL SCIENCES”. O Wigner e&ivot
évag amd ouTovg oL AVETTLENY TN
KBovTOUYoviKy, Kol TEAEWOVEL TO
GpBpo tov e TN TomobEToN:

The miracle of the appropriateness of
the language of mathematics for the
formulation of the laws of physics
is a wonderful gift which we neither
understand nor deserve. We should
be grateful for it and hope that it will
remain valid in future research and
that it will extend, for better or for
worse, to our pleasure, even though
perhaps also to our bafflement, to
wide branches of learning.

"Evag dAAog TpOmOg TPOosEyYIong TOV
0éuatog avtod eival amd TN KO-
mé tov Hpdichertov, 6tL onAadn o
OepeMmong vopog eivar n Aoyikm.
Emedn M omotelecpatikoOTNTO TOV
MoOnpatikov  eéaptdtor  TpoTi-
ot®mg omd TV opbdtmrTa g Aoyt
kNG, cuvayovpue THN AIIIETEYTH
AIIOTEAEZMATIKOTHTA THX
AOT'IKHZ. AnAadn n amotelecpio-
TIKOTNTO TOV MOoONUOTIKOV GUVETA-
yetor 6Tl N EMAOYN TOV aSIOUATOV
™™g Aoyikng eivar mépav omd Kabe
apgiforio coppatn pe ™ eoon (ko

ot Tpénel va apyicel amd kdmolo
aSiopata). Eav de n emhoyn tov
padnuatikev aSlopdtoy ivol cup-
Bat pe T @vomn, TOTE KO TO OTTO-
TeAéopOTO TOV avticToyov Mabn-
potik®v etvat cvpPotd pe avty. Eqv
OUMG TO. aSIMUOTO TOV EMAEYOVTOL
avtifaivoov ot @von, TOTE Kol TO
OTOTELECLOTA TOV 0VTiGTOLYV M-
Onuatikov avtiPaivovv oe avt. An-
A0d1, M emTLYIO CLTH TPETEL TPOTOL
va amodobel ot Aoywkr. Mropet d¢
va yivel cOyKpIomn HE TNV EQapLoyN
g Aoyikng mov €kave 0 Aplototé-
Ang ot Puow).

Tehkd, 0E10motod e TN GLUTEPLPOPE
g eHONG Yo va Ppodue véeg Teplo-
¥€C Tov Mabnpotikov, 0o mivo
N Mobnuotikn Aoy mapopével
n 6. Eved onAadn to amapaitnto
MoBOnpatikd aArdlovv pe to KAAdG0
g PvoKNg, HEPIKES POopEG aAAGLEL
KOl 1] TEPLOYN TOVG OO TPOGOLOPL-
GTIKN] G€ GTOYXOOTIKY], 1| AOYIKY| TOV
Aptototédn mopapével i 1o, Tel-
Kd, etvar TOAD ducKoAo va Bpeboldv
véeg meployég TtV Mabnuotikov
YOPIG TIG PUOIKEG emoTNUES. ATO
KEL KO TEPOL OUMC, Y10 TNV OVATTLUEN
TOV VEOV TEPLOYDV TV Mabnuott-
Kav, ypetdletor povo Mabnuotiky
Aoywn.

‘Eto1l, 1 Mobnpotikny Quoikr| sivot

TOAD YPNOIUN GTOVG LB LOTIKOVG.
Xpnowonoteitar g Paon n Ma-
Onpatiky Qoo yo ™ ypryopn
nmapovciaorn e dPuowng, n onoia
otpiletal o pepkd agiopato g
DuoIKNG, OTMG OVOPEPULE TTOPO-
mive. Me tov TpOTO aVTO YEVIKA
Bpiokovpe kol véeg meployég TV
MoOnpatik®v. Zeyviétal Opmg 0t
MoBnpatiky @vokn otpiletoan oe
YEVIKG, OTOOEKTEG TTEIPAUOTIKEG OAN-
Betec, Ko pével kavelg pe v evro-
mowon 0Tt oVt Yevikd mponyeitot
TOV TEWPAPATOG, Kot epgoviletal pe
Tpomo aflopatikd. Otav euoikd To
amoteléopata TG dgv gival cupfa-
TG [LE TN PVOT, TOTE KOt TO AIOHOTO
oV YpnolpoTodnKay dev etvan To
cWoTd.

BeBaiong n Bewpia givar amapoitn
v TV avamtvén g Duotkng, Sttt

GUGTNULOTOTTOLEL TV VIAPYOVTA YVD-
on. [ va Tpoympnoet o n avamto-
&n g Duowng etvor amapaitnto vo
unv amoxonel 1 BempntiKy avéivon
amd 1o meipapa. o To Adyo avtd
n Mafnpotiky Gvowkn dev pmopet
va omoterécel T Pdon oe Tupata
Duoikng, 010t ®BEl TOLG PoLTNTES VL
avoartoEovy TV dmoym ot 1| Guoikn
glvan ovvénela oEloUATOV.

Téhog, eivar onpovtikd vo avagep-
Oel, 61t 1 MoOnpatiky Gvoikn pmo-
pel va ddoel avoTNPEG ADCELS LOVO
v éva pikpd optdpd mpofanpdtv.
To meprocdTEp d8 PLGIKE TPOPAN-
HOTO OEV UTOPOVUE VO TO, ADCOVLE
oVGTNPA, KOl KOTAPEDYOVLLE GE TTPO-
oeyylotikéc AWoels. 'Etol B mpémet
va yivel gupémg omodektd OTl, e
TOAD Alyeg HOVO TEPIMTMGELG WUTO-
povpe vo Bpovue avotnpésg AVGELS,
omm¢g cupPaivel Yo Topdderypo. He
Tic axpifeic pilec pog ovvaptnong
OOV OTIC TEPIGGOTEPES MEPUTTOCELG
N Aoon Ppioketal mpooeyyiotikd. Ot
axpiPeic Opmg Aoelg, mopdTL Adyeg,
UTOPOVV VO, OTOTEAEGOVYV 001Y0VC
YW TIC TPOGEYYIOTIKEG HeBOIOVG.
Emopévmg ot akpiPeic Adoelg emtte-
AOVV KOl Vo TOAD CNUOVTIKO £pYO,
TEPOV TOL OTL [LOG TPOGPEPOLV [LLoL
oVGTNPY AoT).

Tehkd, 1 MoOnpotiky Pvewki
givan 1o gpyacTiipro Tov Mabnpo-
TIKOV.

2tox0 €xel, aeol amodeybel OTL e
KGmoto tpomo Ppeédnkav to aSidpa-
Ta, To¢ ond kel Ko wépa Oa fpebBovv
01 cLVémeleg Tovc. Me to tpomo avtd
Bpickovtol kot o1 VEEC TEPLOYES TMV
MoaOnuatikov. ‘Etol, 1 Mofnpott-
k1 v givar pev ToAD ypnoun,
opwg 6cov apopd ™ Duoikn, Oa
mpénel va umv Palovpe «to Kapo mpv
a6 TO GAOYON.

E®APMOI'EX

TOQN OYXIKOQN EHIETHMON
21 moponive cLiNTNon VITOoTNPi-
Cetan 6t Mabnpatikn Duoikn etvon
Kovtd ota Mafnpotikd. To epotnuoa
7ov TpoTa-tp@To TibeTor: Moo Aot-
oV givon To TEPLEYOUEVO, KON O GTO-
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X0S TNG OePNTIKIG OVEAVONG OTIS
®voikég Emotipec;

"Evag 6pog mov diebvimg emkpdnoe
va ypnoylonoteiton yo Eva Bempnti-
K0 KAAd0 g Duoikng etvat 1 «Dar-
vopevoroyio» (Phenomenology). O
OpOG 0V TOG OVaPEPETAL O)L LOVO GTN
Ddvoikn, aALd Kot 6 OAES TIG PLGL-
KEG EMIOTNLES.

Bo mpémel OU®G TPOTA VO TEPLYPA-
youpe 10 okomd g DatvoueVoro-
yiog. Av kot o TitAog TG givar ovTo-
TEPLYPOPIKOC, UTOPD VO T OTL O
6TOY0G TNG, OE YEVIKEG YPOUUES, €i-
VOl VO TEPLYPAWEL TO TEPOLUATIKE
amoteléopata pe pio o Beopia,
(Lepkég PopEC avTH GLVAYETOL OO
TN TPOCHPUOYN T®V OedoUEVMV).
Metd v mopoandve «EayOyK))
BeopnTikny avdivorn kot petd amd
OLPOPEG LETPNOELS, YIVETOL OVTILLE-
TOTLON TNG TEPLOYNG LE TN pLobnua-
TiKN Bepedioon g Bewpiog kot tote
&yovpe ) Mobnpatikr dvcw.
M GAAn mepintwon mov emiong
avtipetonilet 1 eoawvopevoloyia,
elvar n apBuntikn Aon eEichoemv
™¢ Mabnpotikig Guoikng.

H @owopevolroyio givar to gpyo-
GTNPLO TOV QUGIKAV ETIGTILAOV.

Telkd emkpdnoe vo, amodeyopo-
ote 011 N Duowkn meprropfavel ™
eoawvopevoroyio Tng DLGIKNG, Kol TO
éva puépog g Mabnpatiking ®uot-
KNS (pe adevkpiviota ta Opa). H de
QOLVOLLEVOAOYIO TTPETEL VO GUVVTIAP-
XEL UE TIG OVTIOTOLYEG TEPOLUTIKES
OpaCTNPLOTNTEC.

TEXNOAOT'IKEX EGAPMOT'EX
Muw and T oOyypoves PUPLOYES
™™g AoyiKng yivetal Kot 6Tov KAAd0
G EMOTNUNG TV VITOAOYIoTOV. Ot
EQOPLOYES VTEG TNG AOYIKNG GTOVG
Hlektpovikovg Yroroyiotég (H/Y),
glvat T000 EKTETANEVEG KOl TOGO Po-
OIKEC IOV OMpovpYEiTal TOAAEG (O-
pEc M evtiTon 0Tt 1| AOYIKY| OViKEL
670 KAGo0 avto. H oyéon avth kavel
EUPAV TN cOVOEST] TNG AOYIKNG HE
toug H/Y. Ot gpappoyég e Aoyt-
KNG 670 medio twv H/Y, avagépovral
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o oebvn Piproypaeio wg “Logic
in Computer Science” kot gtvon €va
TOAD oNUovVTIKO Tedio €QUPUOYNAG
g Apilototélelag Aoyikng ce éva
TEYVOLOYIKO KAGDO.

H emomun tov vroAoyiotdv otmpi-
Ceton og peyddo Pabud oto dvadKo
cvotua. To dvadikd choTna pTopet
vo. onpovpynOel e Tig NAEKTPOVIKEG
moreg. Me 11 mhreg awtég TiBevion
oL SVLOSIKEG EPMTACEIS TTOL EYOVV TIG
oxetikég omavroelg (NAI/OXI). Ot
dvodkég epmoelg emiong eupavio-
vt Ko ot Bewpio g TAnpopopiog!
Ovoualovtor “Epwmoeig AA0etag”.
Me epmTOELG TNG LOPPTG VTG EYOV-
UE TN SLVATOTNTO VO, SIEVKPIVIGOLE
™V 10Y0 oG TpdTacng Kot £T61 Yivo-
vToL GUESES EPOPLOYES TG AOYIKNG.
H epoppoyn mg Aoyumg oto ydpo
NG EMOTI NG TOV VTOAOYIGTMV OITO-
telel éval VEO KoL TOYOTOTO OVOTTUG-
GOUEVO KAAJO Kal, COUPOVO, LIE TNV
otocelida tov Wikipedia, mepthayt-
Pavet Tic TepTOOEIC:

*  Boaowmn épevva ot Aoyikr|, Tov
€XEL €QUPUOYEG OTNV EMIGTNUN
TOV VITOAOYIGTAOV

*  Eopoppoyég mmg Aoyumg oty
EMOTAUN TOV VTOAOYIGTAOV KO
™ oYedioon MAEKTPOVIKOV KL-
KA®UATOV

*  Ilkevpég g Bewpiog vmoloyt-
GUMOV TTOV piyvouv emg e Oepe-
Moo epoTpata TG AOYIKNG

*  Epyoieia g Aoywmg mov mpo-
épyovtal amd TO YOPO TNG EML-
GTNUNG TOV VTOAOYIGTOV.

[pénet emiong va emonuavOel otTt
TOMAES OO TIG EPAPUOYEG OVTES ELL-
Qoviovtol KAt oo 10 oyeTKd TITAO
“Owakprtd MoOnpotiké”. Inpeio-
vetat emiong OTL T GNUAGI IOV £xEL T
pnyovn Turing (mpotdBnice ) dekoe-
tio Tov 1930) ywo To dSrakprrd Mabn-
HaTiKd lvorn avTioToryn e onpaciog
g unyovng Carnot (mpotdbnke tov
180 oidva) yo ™ Oegppodvvapkn.
Ao TIg nuepounVvieg yiveTor gavepd
OTL Ol KOVOUPYIEG EPUPLOYEG TNG UN-
yovig Turing Ba ivort 6To pEAAOV To-

ATANOEGTEPES OLTAOV YO TI LNV
Carnot.

AOI'IKH FUZZY

Eniong avagépo éva  kawvodpylo
KAAGO OV aVOTTOCOETOL TEAEVTOO,
avtdv T Aoywng Fuzzy, aAld stvot
axoun vrd évrovn cuimon. To Pa-
G1K6 oTotyeio Tov KAAdoL elvat OTL O
OTOVTIGELG OTIG EPMTNCELG OgV glvarl
uévo g Svadkng popong (NAL/
OXI), oALd VIGPYOVV TEPIGGOTEPES
(evordpecec) dvvatdmreg. Aev Oa
enektafd OUOC TEPIOCHTEPO GTOV
KGO0 avTo.

XYMIIEPAXMA

[Iporta avamtdcoeTol 1 amottovpEevn
Moabnuotikny Aoyikr, petd 0étovpe
Ta alopote Tov Mabnuotikoy Kot
avomTOGoETOL 1) ovtioTowyn podnpo-
Tk Beowpla. TéAog avamTdcoOVTOL
01 QUOIKEG EMOTNES, OOV GE OVTEG
0étovpe a&idpoto oo ivat cupPatd
LLE TN GVGT] KO TAVTOYPOVE. AVOTTVG-
GETOL 1) GXETIKY BepnTIKN aviivon
Yoo ™ mEPypagn g evong. Xpn-
GULOTIOLOVTOG TIG PUOIKEG EMIGTILEG
yivetar eméktoot tov Madnuotikov,
dnpovpymvTag £T01 KHKAOLG.

O mpayplatikog KOGUOG TévTa TPo-
xopovoe pe €va cuvovooud Mabn-
patikdv kot Guvoikng! TTodd petaye-
VEGTEPO, TNG EMOYNG TOV APIGTOTENN,
aVamTOYTNKE 0 KAGOOG TS Mabnpa-
TiKng Aoywngc. X Mabnuaticy Ao-
YK, AOY®m Tov Mobnuatikov, oev
VAPYEL GUYYLOT KOl OO YOVUOOTE
o€ ovumepdcpoTo TG AOYIKNAG OV
dev pumopotv va apeieBnmbotv.
‘O)ot ot Topamdve KAAdOoL, GuUTEPL-
AOUPOVOUEVNC KO TG ETIGTHUNG TOV
VIOAOYIGTAV, ATOTEAOVV TIG OETIKEG
Emotipec.

Teherdvovrag, avapépm Eavd 0Tt 0 Apt-
GTOTEM|G 0PYAVOGE TOV TPOTO GKEYNG
og gmoTiu, T Aoyua), Tov givon N
Baon g avBpdmvig okéymg.
Eniong onueidve yuo toug gvolape-
POLEVOLG POLTNTEG, OTL LIl ELGOYWYN
ot Mafnpuartikiy Aoy yivetot 6To
petomtoyokd G “YTOAOYIGTIKNG
duonc”. ®

paivousvov



2NMEIWOEIG HOVETAPIOTIKAG ETUMOAOYIOG

ATNOWE, NMOY YNAPXOYNE TA TAAIPA...

Ta képuara TG TAAIGG, ayaTrnuévng dpay-
pAg, eixav TIG KOIVEG ovolaaies “@pdayko”,
“dippayko”, kal Aiyo é mévw eykataAei-
Tape Ta “@payka” Kai TepIopIfopacTav o
dpayuIKn agia: AeKAPIKO, EIKOTAPIKO, TIEVN-
VTOPIKO...

ZeXA0apE GUWG TO KEPMO TWV TTEVTE OPAXHWV:
To “16AIp0” (A, ioWwG ™6 CWaTd, TAANPO).
Takipo; Ti atnv euxA Td' va el “TAipo”;
M0 V' amaviooupE, TTPETTEl VO PETAQEP-
Boupe mévie auwveg miow: Ztov 160, dTToU
eunuepoloe n Sanktjoachimsthal (Zavkryi-
oakiyaTtah), dnAadr, n TepIoxA TG “KOIAG-
dag Tou Ayiou lwakeip”. ZAuepa avikel oty
Toeyia, Aéyetar MNakiyoP (Jachymov), kai 1o
2001 apiBuouaoe 2.830 karoikoug. Tote (Tov
160 aiwva) eixe mepimou 30 xIAIGdEG, ek
Twv oToiwv ol 12 x1Niddeg Atav peTaAAwpu-
xol. Ta opuyeia avikav oToug KOUNTEG TOU
ZIAK (Schilk), a6 10 KovTIvd PpoIvTEVaTaiv
(Freudenstein).

O ypdowv dev yvwpiler Mepuavika, arAd €i-
val apKoUVTWE TTapaTnEnTIKOS, WATE VA OU-
oxeticel T Teppavikn Aégn Thal (ko1Aada) pe
v AyyAik dale (emmiong koiAada). Qupdral
aK6pa TG ovopaaieg POZevial (kolAdda Twv
pddwv), MmAoupevTal, kai, Befaiwg, Bupd-
Ta1 KOl Tov AvBpwtro Tou Nedvreptah (61,
Oev ATAV GUPKABNTAG TOU, Kal va AgiTrouy Ta
KaKevTpexn oxoAial).

Z1mnv 1oTopia pag: H kolAada Tou Ayiou lw-
akeiy Atav TAouaia, 1600 w¢ £dagog 6a0
Kall (Kupiwg) wg utrédagog. Ta opuyeia io-
ogoupavitn e€ao@dhifav, auv ToIg AAAoIG,
Kal agfui Kal, 1o 1517, n Tepioyr €6eae o
KukAogopia acnuévia vopiouata 6xl pévo
XPNHaTIKAG, aMa Kal KaAATexviKAg agiag,
TTOU EVIUTIWCiaoav Toug Eupwraioug.

Mwg ovoudalovrav autd Ta vopiouara; Ma,
“ek TNG koIAadag Tou Ayiou lwakeiy”. XTa
leppavika, Bepaiwg - Pefaiwg.

AnAwvovrag kal TéA v dyvoid Tou Trepi Ta
lepuavikd, o ypaewv Bupdrtal 611 0 TaAal
moté MMpoedpog Twv H.IMA. Tlov Kévvev
gixe OlaKNPUEEl, 6TaV ETIOKEPONKE TO (d1al-
pepévo, 101E) Bepohivo, “Iy pmiv aiv MrepAi-
VEP!" (gipai évag Bepohivéog). =épel akopa,
ot n 1pdmela NG Apéadng Aéyetar NtpEavt-
VEP Mmavk, kai 811 pia yvwoTr| epnuepida
¢ Ppavkeouptng Aéyetal PpavkoUpTEP
AAykepaive. E, dev Tou xpeialovral TepIo-
odtepa yia va avtiAng6ei, 6t n mpoéAeuan
utrodnAwvetal ata Mepuavika ye v Ka-
TAANEN -€p, kal va karaAaBer €Tai, yiari Ta

vopiopara éyivav yvwaoTd wg ZAvKTYIoaKi-
poTAAED.

MapévBeon: H yAwooa twy ariBacwv EA-
Mvwv dgv utakoUel ae TéToloug Kavoveg. O
yevvnuévog atnv ABAva i atn Adpioa eival
ABnvaiog 4 Aapioaiog. Ouwg o yevvnuévog
otov Meipaid ) oo BoAo eival Meipaiwng A
Bohiwtng, o yevvnuévog oty Matpa f ot
Zé&kuvBo givar Matpivég 4 ZakuvBivog, o
yevvnuévog atnv Képiveo r) atnv Mapo ival
KopivBiog i Mépiog. Avte Twpa va eEnyRoEIg
0’ éva &vo, 01 0 yevvnuévog otn Ocoaaho-
vikn dev eival o0te Oeooalovikaiog, ouTe
Oeooalovikiwtng, oute Oeagaalovikivag,
oute @egoalovikiog!

H Aot Eupwrtrn 6¢ ptmopouae, Quaikd, va
KaTtatiei T€T010 YAwoO1kO a1dnpodPOHo, KI
€101 “€koYe” TO ZAVKTYIOAKIUG Kal KPATNOE
10 TAep. OMWG yivetal ydhioTa ouyvd, o€
OTToIEG XWPES UTTOpoUaE va TTPoaTeBEl UId
katéAngn mou va PonBdel oTo aXNUATIONG
TANBuUVTIKOU, TOUAGXIOTOV, TTPOCTEBNKE.
‘Ero1, o1 Itahoi 1o eimmav téAep-0, waTe va
Exel TANBUVTIKO TéAep-1. AT auToug 1O M-
paye apyoTepa Ki gpeic, we TéAipo (TTAnd. Ta
T8AIpQ, Ta oTToia, dtav uTTapyouv, -ax!- pég
EMTPETTOUV Va “opywaoule Ta aAnpa’).
MNari 6pwg €1dika 10 TevTddpayuo; Mibavig
D161 KukAo@OPNaE, VWpig-vwpig otV ava-
yevvnuévn EANGda (1828), aanuévio vouioua
(Alyic) ovouaaTikng agiag mévie Poivikwy. (O
®oivi€ fiTav n TPWTN VORITUATIKF HOVAda TG
EAGGag, piv amd 1 dpayun). Tahipo! Ba
avagwvnoav (iowg) We TEPNPAveEIa ol TOTE
‘EMnveg, kai éktote TAAIPO OTTOKARBNKE KGOE
VOIOHA agiag TIEVTE VOIOUATIKWY JOvadw.
AT €lkaaia Tou ypagovTog, 0 0TToiog dev

Silver Joachimsthaler of Stephen, count
of Schlik. Bohemia, AD 1520s,
The British Museum. (21n pwroypagia
oiafalouus: LUDOWICUS PRIM(US)
D(El) GRACIA REX BOE(MIAE), dnA.
Nouboikog o mpwrog, EAéw Ocou
BaoiAeus ¢ Bonuiag. MdAAov arré mn
Id TAeupd eikoviletal o BaciAids ki Qo
TNV @AAn o Kéung 2Tépavog)

KaTagepe va Bpei 10TopikA emiepaiwan.
Bprike 6pwg autd:

Five phoenixes amounted to an Aegis, i.€., a
silver taler. [GREEK MONETARY ECONOM-
ICS IN RETROSPECT: THE ADVENTURES
OF THE DRACHMA. Sophia Lazaretou, Bank
of Greece, Economic Research Department]
Mmopeite va 10 Bpeite otn d1elBuvan
http://www.bankofgreece.gr/BogEkdoseis/
Paper200302.pdf (a¢A. 6).

Maviwg, dev frav pévov or EMnveg. Mo
mpiv, Tov 180 aiwva, Eupwtaiol amoikol
idpuoav Eva Kavouplo KPATog TV atméva-
vTl 6x6n Tou AtAavTikou. To vEo autd kpd-
106 OQEIAE va Exel (OUV TOIG GAAOIG) TTioNUN
yAwooa, onuaia kai vépioua. To 1794 arro-
edaoioav va ovoudaouy TaAep 1o TeAEuTaio,
p6vo TTou N TTPo®opd Tou¢ fTav O Bapeld
amd 1 leppavikr. To mpdeepav (kal 10
TTPOQEPOUV) “VTOAaP”.

Evdiagépovta, iowg, 6N autd, ald dev
uttapyel Quaoikh péoa Toug, Kai 10 “@al-
vopevo” ival TePIodIKG Tou TUAUATOS TG
®uoikAg. Oa umopoloaye PATIWG va ava-
@epBoupe Kal O€ KATI TTOU va eVOIAQEPE!
KUpiwg Toug QuaIkoUg;

Qpaia, ouveyiCoupe pe To Jachymov: H ToAn
€xaoe peyaho PEPOg 1600 Tou TTAOUTOU TN,
600 kal Tou TAnBucpol TG Katd Tov TPIO-
kovTaeTr) TTOAepo (1618 - 1648). Eyive pid
MIKPA NUIOPEIVA KWUOTIOAN, yvwaTh Yévo
amd TIG BIOTEXVIES TNG YAVTIWV Kal BAVTEAAG.
Méxpi Tou, kdmmou ekei kovtd oTa 1899, n
FahIkA KuBépvnan Toug Eagviadel!

H emetepyaaia Tou moooupavit emi 1600
xpovia gixe ouoowpeloel atnv TEPIoxA
TOoAOUG TOVVOUG ammoPARTWY, UTTOAEIPpG-
TWv Aveu agiag, TTou POVO KEYAAGTTOVO aTTo-
TehoUgav yia TIg TOTTIKEG apxEg, E, Aoimoy,
n KuBépvnan ¢ Falhiag Toug pwrolae,
€vavTI TT0I0U avTITiHoU ATav dlateBeiuévol va
NG TTouAroouv Aiya amé ta amoBAnTd Toug!
“TMAaka (Je ZahovIKIWTIKN TPOPOPA TOu A)
pag kavel n FaAia”, okéeBnkav, kai amavn-
oav 611 euxapioTwg Ba Toug Ta TTapaywpr-
oouv dwpedy, €¢’ 6aov, Pefaiwg, n MaANikA
KuBépvnan avaAapel 6Aa ta £60da peTago-
pds Twv amoPAfTWY OTa TREVA, PETAPOPTW-
ong, Kal hetagopag péxptl m FaMAia.

Mévo Trou n F'aAAia dev ékave TAGKa! Toug
euxapioTnae yia T yevvaiodwpia Toug, pETé-
QEPE OKTW TOVVOUG, KAl TIAPWAE TOUG VTOTTI-
oug yia 6An Tv KaAr) GOUAEIG TTOU KAVAVE.
“Ti atnv euxA 1a BéAel Ta amdBANTa pag n
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FaMAia;”, diepwtBnkav o1 MoakiutdAep, kal
dev Eyivav kaBdhou copwrepol, dtav TTAnpo-
@opnonkav ol pid MoAwvoyahhida, ovoua-
TI Mapia Zkhovi6Qoka, Kai 0 aUluydg Tng,
ovoparl Miép Kioupi, eixav meioer ™ FaANkn
KuBEpvnon va PETAQEPEI AUTOUG TOUG OKTW
TOVVOUG OTTORAATWY yIa va Toug EETTAUVOUY
Kal va Toug KaBapioouv pe kGBe yvwaoTn
Quaikh f/kar Xnuikh PéBodo, TPOKEIPEVOU
Va OTTOLOVWOOUY, 0 TTOGOTNTA WEYOAUTEQN
oo Ta Pepikd PIANIYKPA TTou gixav oTn did-
Beon Toug PEXPI TOTE, éva aTOIXEIO, TTOU N PO-
dievépyeldi Tou (n AEEn “padievépyela” eiarxon
070 A€€INGYI0 TwV QUOIKWY aTmd TV Kupia
Zkhovtdpaka-Kioupi) frav Tpia ekaroupupia
(QOPEG EVTOVWTEPN EKEIVNG TOU oupaviou, Kal
T0 0TT0i0 N id10 KUpia €ixe ovopdael padio

O Taéidia @avraociag

Kamou ato aupmav, érog 2500 p.X. (xpovo-
Aoyia I'ng)

Bpiokouar ato 6aGAayo Wou Kal gKEQTopal.
ZKEQTOUAI OUVEXEID, OKEQTOUAI EVTOVA. ZKE-
@Topal auta Tou £4naa, “ekei” aAAG Kal €DW.
AgroTe Ye va ouotndw: gipar Mivog, ka-
Trote W €Aeyav Apn, amod 1o ApIGTOTEAN, Kal
Auouv EMnvag. Edw kar mepimou 500 xpd-
via 6pwg, eipar amAd o 325437. Nai, kahd
diapaoare, €dw kar 500 xpdvia! Mpdow
autd To Keipevo atmod 1o BaAao Tou diaaTn-
potrAoiou TTou TTEPITTAQVIETAI AIOKOTTA €0W
ka1 400 xpdvia aTo oKoTddI Tou GUPTIAVTOG.
KaAa diapaoare, eipar €dw péaa 400 oAo6-
kAnpa yfiva xpovia. ANG yia aTabeite, KAt
pou Bupicel autd. Nai, To gixa udbel pIKpoC.
Tooa xpdvia gixe kpatiael n Toupkokparia
otnv EANGDa, TO Bupduar ammd 1o ayoAcio.
Kai dMa ToAAG Bupdpal, GAAa éviova, GAAa
apudpd, aMd Ta Bupdaparl. Ouuduar n I, 1
péAov To “ekei”, OTTWG TTAEOV TNV ovopadouv
o1 dvBpwrrol.

A¢ mdpoupe Ta TPAyUATA ATTé TV APXN
OUWG, yia va aag TEPIYPAYPW TI £XEN YiVEL.
Aev Epw av diapaoel Kaveig KATIOTE AUTES
TIG Aé€eIg, av To kavel Opwg, TouAdyioTov Ba
£xw KAvel 10 XPEOG pou amévavTi aTn I'n kal
ToUg avBpwtroug. MevvrBnka To 1989, oTo
M0 OPOPPO PEPOG TOU gUTavTog, T I'n. H
'n Atav évag ThavATng o€ éva nAiako ou-
oTnNHa, péoa oe pia omeipa Tou yoAagia,
péoa gtov omoio Tagidelw £dw Kal T60a
xpovia. Eixa v 1Uxn Kai v aruyia, va dw
N paydaia e&EAIgn Tou avBpwrivou yévoug
Kal TN axedOv OAOKANPWTIKI) KATOOTPOPA
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(dnAadr, aktivoBoro. H apyétepa TiunBeica
pe duo Bpafeia NoutréA Quaikog eixe dn TI-
pACEI TV TTaTPida TG, divovTag ot éva AAAO
OTOIXEIO, EKATOVTABEG POPEG TTIO PABIEVEPYD
aTmé T0 OUPAVIO, TNV OVOUACA TTOAWVIO).

To 1902 10 Celyog Kioupi karagepe, agiotrol-
wvtag Ta amopAnTa g KolAadag Tou Ayi-
oU lwakeiy, va amopovwael Eva 6EKATO TOU
ypapuapiou padio, Ki €11 va TTPOCdIOPICEl
ETTAKPIPWS TIC PUOIKES Kal XNUIKES TOU 1010~
NTES, Va T0 €dpaIwael, dnAadr, aTn 6éan Tou
oToV TEPIOdIKS TTIVOKA TWV GTOIXEIWV.

To TMdkipoP, perd amd pia mepiodo (amd 1o
1908 péxpi 10 1964) Evrovng EEOPUKTIKAG dpa-
oTNPIGTNTAG KaI TIAAI, yia TO oUpAvio TTAEoV,
eCehixOnke ae AoutpoToAn (BpiokeTal, €€ GA-
Aou, eAayxioTa BopeldTepa amod 10 KdpAopu

Bdpu, mavw oTa alvopa g Toexiag We
leppavia) kai de Ba ekAayei kaveig, BERaia,
diapadovtag aTo diadikTuo Tn SlaPruIoN:
New apartments in the spa hotel Radium
Palace. The Premium and Madame Curie
apartments - comfortably furnished,
spacious rooms with a lounge and a view of
the valley...kai Ta Aormd.

Mo va emMOTPEWOUNE aTNV IaTopia pag: Me
gTolxeia 16a0 TTOAU M6 padievepyd amd 1o
0uUpAvIo, Ba TrEPIEVE KAVEIG TO TEAEUTAIO AUTO
va TTEEl o€ agavela. Ki ouwe, anpepa, OTwg
6Ao1 EEpoupe, Kaveig dev ToAuaoyoAeiTal Pe
70 TIOAWVIO A WE TO padio. To oupavio eival
10 TIEPICATNTO OTOIXEIO. MG aUTO; YTTOUOVH.
EAmioupe va dnpoaielooupe dpBpa kail ag
TpoaEXH TeUYN Tou “Daivopévou”. ®

H wotopia pov... H wotopia caoc...

T0U padi e v idia ™ . Otav Auouv Tral-
oi, maiCape paAa ata mapka. Otav Auouv
£onpPog, pIAolaa pe Toug QiAOUG poU PECW
d1adiktuou. Otav Apouv @oItNTAG, N TEXVO-
Aoyia Bpiokdtav TavroU kai 6tav é@Traca
oTn péan nAikia €ida Tpouepd ETTITEUYUATAL
Bpébnke n Bepareia yia Tov kapkivo, AUBnke
T0 €vepyelakd TPORANUa Tou TAQVATN, Po-
PTTOT doUAEuav TTavToU yUpw Wag Kal T6oa
aMa. Paydaia n egghign. Mipw ota 80 pou
XPovid, avakaAU@Onke TO YUCTIKO TNG Q-
viag (wng. M autd Kal eipjal édw orpepa Kal
ypaow. Autr@ual av gag amoyonTelw, aArd
dev vopilw 611 pTTopw va oag £¢nyRow 1o
WG Katd@epav va BPouv 10 GAPHAKO Yia
TOV Kapkivo kai 1o eAigApIo TG {wng, o1 €I-
dIkoi auTou Tou Topéa. Oxi yiari dev BéAw,
aMAd yiari oUTe eyw 1O KaT@AABa TTOTE. Pu-
01KOG aTToUdaaa.

Ag Ta apooupe duwg 6Aa autd Kai ag dou-
ME TI €yIVE e TV TTopeia TG 'ng. H Tpoodog
omwg mpoeiTra, Atav TepdaTia kal OAa €del-
xvav 6T1 o1 dvBpwtrol Ba Kupiapxougav aTo
olpmav. Aev frav €101 akpIBwg, 6uwe. Te-
TPAKGOIa XPoVIa £dW WECT, OKEPTNKA TTOAU
yia va aag ypdyw 6Aa autd. O avBpwrrol,
Oev gival 1600 TéAEIO dnuioupyApaTa, 600
BéAape va miaTeloupe kamote. Eival mavi-
oxupa 6vTa, yiaTi £Xouv YUOAG, aAAG Kal
QUTOKATOOTPOQIKA, yiaTi Ogv EEpouv va To
XPNOIHOTIOI0UV. Aev Aéw EYAAES KOUREVTEG,
Mw autd Tou €ida. H mpoodog Epepe €I
TUXiEG aM@ o1 GvBpwTTol KaTéEGTPEWAV TO
id10 Toug 10 aTTiTI. MIAGpE yia 1o £10g 2074,
‘Huouv 85 xpovwv 16Te. Agv gixa mdpel 10

TnAéuayxog
AbBavaoiadng
®oirntig
Tunuarog PUOIKNS

eNigApIo TG {wng QUaIKA, Ogv fouv oUTE
mAavnTapxng, oUTe KATOI0¢ aTToudaiog TTa-
ptrhoutog emixeipnuartiag. ‘Evag amhdg ye-
pdikog Auouv Tou {ouaa g€ Eva QUaIoAoyI-
kO yia v emmoxr, omiTl. Ta mpdyuata dev
TAyaivav kaAd edw kal Tapa ToAAG Xpo-
via. H 1epaaTia mpoodog Kai N TeXVOAOYIKN
avamTuén, T0eAwve ohoéva Kai TTEPICOOTE-
poug “Iaxupols” avdpeg TTou amoktoloav
oTIdfTToTE £mMBupolcav, avd TAoa OTIVHN,
XPNOIPOTTOINVTAG KABE pEo. To peyaAl-
TEPO TTOCOCTO TWV AvOpWTIWY 0€ 6A0 TOV
kOO0 TTEIVOUCTE, EVW Ol ATTANGTO! TIOAITIKOI
Kail NyETES TwV PeyaAwy duvapewy Tou TTAG-
VAT, OlekdIKoUaav oAoEva Kal TEPIoTOTEPN
06¢a, xpripa kar duvapn. Aev ivar kai Aiyo,
va Bewpeic o011 £xeIC TIBaCEUTEN TO gUPTIAY,
OTI KAVEIG KOUPAVTO £0U TTAEOV. 2T AeTiTh
dlaxwpIaTIKA ypauur Aoimdv mou xwpidel
TNV KOpuen amod TV Katdppeuan, d66nke n
agopyr. Aev Epaba ToTé T akpIBwG GUVERN.
Kai udAhov dev eixe kal TOAU onuacia. =eki-
vNae 0 TpITog TTaykdouIog ToAepod!

TuoeAhwpévor amé T 66¢a kai Ty egouaia ol
“peyahol” avdpeg Eekivnoav oAePo, £xovTag
Xwplotei og dUo oTtpatdmeda. Ta amoTeAé-
opara, oAéBpia. To 6mAo Tou TpiTou TTaYKO-
Opiou TToAEUoOU, dev rTav N TTUPNVIKA ROMPA,
OMG N BopBa UANg-avTIOANG. H apxn Asitoup-

paivousvov



yiag g fTav atAf Kal GKPWG KOTAOTPOPIK).
Ortav n UAn £pBel o€ £TTAN WE TNV AVTIUAN,
eCalAwveTar ekAUOVTag TEPAaTIA TTOOA EVEp-
yelag. AuTo T0 QUOIKO QaIVOEVO, TO agIOTTOI-
noav ol “€guvol” TG IaTopiag yia va @Tid-
gouv TO TTI0 KATAOTPOPIKO OTTAO TToU ByNKeE
ToTE. AUOTUXWG, KAVEIG eV OKEPTNKE TIG OU-
VETTEIEG TNG XPrONG £vAS OTTAou TéTolag 10XU-
06. Kaveig dev OKEPTNKE, Kal TITTOTA.

Timota. Auth Atav n Aé&n Tou TrepIEypage
I perd Tov moAePo. Kai g 10 &pw; MoAU
amAd, eyw AUouv amd Toug “Tuxepoug” au-
T0U TOU TTOAépOU. Kamoia Aaumpd puaid
NG €TOXAS TToU eixav TpoBAEWel pia TéTola
¢kBaon Twy TTpayuAaTwWY, ixav ETOINACEN pia
OUCOKEUR TToU gueATTIoTOUOAV va SI00WOEI
T0 QVOPWTTIVO €id0¢ PETA OO KATTOIA TETOIN
OAOKANPWTIKA KATaaTPOQr|. HTav pia opada
TeVAVTa avBpwmwy diagdpwv
€I0IKOTATWY TTOU €ixav aQIepw-

o€l T {wr) TOUG OTNV KATAOKEUN

evog dlaaTnuoAoiou xwpnTikd-

1ag 100 atduwv, e TPOUEPES
duvatdtnteg TAoRynang Kai Acl-

TOUpYiag wg éva autoouvTnEOU-

pevo oUaThua. AgIoTToIwVTag TO
KOTAOKEUAOWA TOUG KAl TV ava-

KGAUWn ToU PUOTIKOU TNG aliwVIO-

TNTOG, opapaTi(ovTav va Gwaoouv

T0 YEVOC Jag kaTtola Pépa. Kai

auth n Pépa Apbe. H I'n petd Tov

moAepo, Oev amoteholae AoV
KaToIkAaIyo 1610. To avBpwi-

VO €idog mmpetie va Leviteutel. To

OKAPOG TOUG ATV BWPAKITUEVO

o¢ €101k6 uméyelo Balapo kal

avépnke atnv em@Avela poévo

peTé To Trépag Tou TToAépou. Otav

otn 'n emikparouge 10 TiTOTA.

AvéBnkav va Bpouv GAAa Trevi-

VvTa Topa TTou Ba GUPTTAfpwvaY

TIG Bé0€Ic Tou dlaaTnuoTTAoiou

yia éva Tagid1 xwpig emaTpoQn.

To ox€dio Toug ATaV PEAETNEVD PEXPI TNV
TeAeutaia Aetrropépela. Oa émaipvav padi
TOUG GUYKEKPIPEVA TTOGOOTA atrd OAES TIG
QUAEC Twv avBpwTTwy. MApav Eupwraioug,
Aoiareg, Appikavoug, Ivaidvoug... 'HBehav
va dilaowaoouv KéBe “eidog” avBpwou. Aev
yvwpilw av paleuav TITwATA Kal TOUG §ava-
¢divav {wr. MpoowTTIKA pou gitrav 6Tl Aouy
piooteBapévog, Pe povTiaav, auviiBa, kai
epapuooav Tn PéBodo g abavaaiag Tavw
pou, kavovtag pe aeBapto. Aev pe pwimaav
QuoIkd. Ot oag Tpoavépepa gival autdl TToU
diapaca aTo eyxelpidlo Tou Pprika péoa aTo
Bahapo pou 6tav E0mvnoa.

21V apxn B0pwaoa. Me o1d dikaiwya €Te-
vépnaav ot Cwn pou; Apxioa va euvalw
poNig Eumvnoa péoa aTo BaAayo 6tou Bpi-

oKoOuouy, yia va JIAfow ae kamoiov. OuTe
Qwvn, oUte akpdaon. Marti va pnv medavw
oav QuaIoAoyIKOG AvBpwTTog ATTWG TOCOI
aMor; OydovtarmévTe xpovawv eipai. Mati va
pe owoouv; Huouv ot £EaAAn KataoTaon.
ZaQvika ouwg oTaudmaa, €ida Tov eautd
pou g€ pIa 084vn Kal dev ToV avayvwplioa.
‘Huouv adiapioBATnTa eyw, Ye T povn dia-
@opa 611 dev AOUV 0 OYdOVTATIEVTAYPOVOG
VEPOG TTOU KOVTEWE va TTeBAvEl OTOV TTOAENO
(A éBave kar dev Tou TO Aéve). Huouv o ye-
parog 6petn yia {wry eikoodpng, TTOU AOUY
70 2010. Hpéunaoa, didBaca kai T guvéxeia
TOU EYXEIPIBIOU TTOU Lou €ixave agnael, yia
va dw TI akpifwg €ixe yivel. Tpiv epapuo-
oouv TIG peBOdoUG TTou Ba pe ékavav abdava-
70, E “eTMIOKEVAOAY” OTO TNV ApXA AEG Kall
AUouv pouTréT. Apxioa va aioBdavopal Tre-

piepya yia akoua pia gopd. Eival 1o owya
pou autd 1 6xI; MATTWS Wou Aéve wéuara;
‘HBeAa ommwadAToTE va pIAoW g€ KATTOI-
oV, Qv UTTApXE! KATolog Oviwg edw péaa. O
BdAapog v paiveTav va £xel KaToia op-
0. OUTE ywvieg. OMo 10 dwpdTio fATav éva
adeI0 nuIoQaipio, We éva KpeRATI aTn Wéan
KOl OPKETA GUCTAWATO UTTOAOYIOTWY, OTN
GMAn Gkpn Tou.

MAnciaoa Ta GUGTAKATA TWV UTTOAOYIGTWY
Kail TOTE EyIve KATI TTOU, av dev AUouv abava-
70¢, B0 EAeya OTI pTTOpET KAl va eiya TTeBAvel
amod 10 oo pou. Teheiwg gagvika, xwpic
Kapia amoAUTw¢ Tpoeidotoinan, Ao 10
OWHATIO PETATPATINKE € évav EIKOVIKO KO-
oo 1ou TpoBardTav Tévw aTo B6A0 TOU
dwyatiou aMd kai aTo TraTwya. Mou BupI-

o€ Ta TTAQVNTAPIA TTOU ETTICKETTTOMOUV OTC

QOITNTIKA Wou Xpovia, ubvo Tou edw gixa

€IKOVO WEXPI Kal KATW atmé Ta Todia Jou.

MpoomaBnoa va exwpiow Tou Bpickopal.

Aev xwpouae ap@iBoAia, Apouv ot n. To

oUaoTnua TPoRoARS fTav T16a0 aAnBivé Trou

dev UTIPXE Kapia diapopd amd 1o va eioal

Tpayuatikd mavw otn I'n, n otmoia Arav

OTTWG TPIV a6 TOV TTOAEUO, OAO {wrj. ZUvTO-

pa ouveldnTotoinoa 6Tl £xw Tov EAEyX0 TNG

PONAG TOU XPOVOU LECQ O€ AUTO TOV EIKOVIKO

KOOMO KAl UTTOPW Va TTAW EITE HTTPOCTE, ETE

miow. AQoU aaxoAnénka Aiyo e 1o oUGTN-

pa autd, amo@acioa 6T TPETTEN Va Bpw TI
umdipxel TTEpa amd autdv 1o BAAAUO pETa

OTOV OTT0i0 €ijal TEPIOPITPEVOS €0W Kal

1601 Wpa. AM\BeEIa, TT6OT WPO;

21 okéyn auth, TAAI dpxioe va Je midvel
TTavikag, dev &Epw ToU gipal, TI
eipal, 71 KGvw, av KUAGel o xpo-
VoG ammd Tavw Wou, Kal T0 JOvVOo
TTou éXw eival éva eyxelpidio va
Hou egnyei o011 We Epepav 0w Ka-
olol TpeAoi emioTApoveS. TNa
akoua pia gopd apxioa va ew-
valw, pPATIWG e akolael KATToI-
0¢. Kamoia aTiyyr|, koupdoTnka
Kal amo@aaiod va EKOUPAOTW.
Me 10 TToU {GTAwaa aTo KPERATI
OPwg, Yo TopTa O pia TTAsupd
TOU NUICQaIpiou AVOIEE Kal UTTAKE
péoa vag dvBpwrog. ‘Hrav oAl
QINIKOG, pou €¢iynae 6Tl ATav 0
NYETNG 6ANG QUTAG TNG OTTOOTOAARG
kar 61 6Aa autd Tou didpaca
Atav n TARpng aAnBela. Emiong
Hou egynae o1 av BéAW, pTTopWw
va Byw va guvavTAoW Kal TOUG
dMoug avBpwTtoug aToug Bahd-
Houg Toug, 611 av BEAw pPTTopw va
Ta§10EUW EIKOVIKG O OTTOI001TTO-
1€ £TOXT) TNG NG, BAETOvTag TOu
avBpwTtoug kail Tov TpéTo {WNg

TOUG Kall Xihia duo G OXETIKA Pe T {wn) 07O

diaotnuémAoio. Ogo yia T {wn “ekei” 6TTWG

€Aeye, evvowvtag Tn Cwr aTn I'n, dev avagép-

Bnke kav, Jou eavnke 6Tl ABeAE va Eexaael.

Mou ¢itre Kal T0 Gvopa pou, €ipal 0 325437.

Ohor Té1010 OVOPOTA EiYaV OTT OTI Pou E€iTTe.

ZUPTTAfPWOE 0TI, av e eVOITPEPET VO EXW Qi

0Bnaon Tou xpdvou, PTTopw va atreuBivoyal

otnv TTpofoAn Tou BaAdpou Wou étou uTrdp-

XEI €va poAdI, Kal €vag BeikTng TTou BeiXvel Tn

xpovohoyia. “Kai Ta 800 Opwg givar auyypo-

viopéva yia T I'n, va 1o &peIg” Jou eitre Yu-

XPd kai amoxwpnae. Kamwg £1a1 Aoimév &eki-

vnoe n {wr Jou £dw aTo dlaoTnudTAoIo. Agv

€kava oUTe QINieg, oUTe Byaivw ouyva amd 1o

BdAapo pou. KaBouar kar aképropal. Niwbw

pévog. Otav pou Aeitrel n 'n, avoiyw 10 00-

otnua poBoAng kal Tagidelw oe ddaon kal
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Bouvd. Tagideuw oTa Taidikd pou xpovia kai
e BAETTW va TTaiCw TT0BOCPAIPO LE TOUG @i-
Aoug pou. Aut eivai n dlaokedaaon pou. Ava
TOKTA XPOVIKA B1a0TAKATA, KOITAW TN XPOVO-
Aoyia yia va uttoAoyidw TTOoWV ETWV Eijal.

H KUpIa aoxoAia Jou Tov TTPWTOo KaIpo TTou
fAiHouv €dw, fTav va Bubifopal OTIG OKEWEIG
pou. Timota dAAo dev e amaoyoholae.
MpooTraBoloa va Bpw vonua, va Bydiw
aKpn, vapBw o€ YuxIKY 100pPOTTIa e TOV
id10 pou Tov €auTo. Aev fTav kaBoAou guKo-
Ao OUwg. OETW EPWTANATA, TTOU EUEATTIOTW
KGTTOIa OTIYWA VO aTTavIAoW, £XW XPOvo GA-
AwaTe, pia aiwviotnTa. Ti pag €pepe o€ auTh
v kardoTtaon; Qaiverar 611 n idia n euon
TOU avBpWTTOU, KATEGTPEWE TV
avBpwétnTa. Paiveral 6T €ipa-

0Te aveUBUVOI va KATEXOUE EEO0U-

oia emi NG UONG. Aev uTopoupe

va T dlayeipiaTolpe. Etar éyive

ME TOUG NYETEG TNG avBpwTdTN-

Tag Kal mlavdv éral Ba yivetal

o€ otoladAToTe HEANOVTIKY KOI-

vwvia avBpwtiwv. Evw vopidaye

OTI avaTTuooouaaTe, apvika
KaTappeUoape. AuToKOTAOTPOYN

pdMov givar n AéEn ou xapa-

KTnpicel To avBpwivo yévog. Té-

1010 OKEQPTOpOUV. KdTmola oTiyuA,

apxloa va oképropal 0TI iowg

uttdpye! eATTida. lowg @TaooupE

KGTola aTIyur g€ KAmoia GAAn

n, kamoio wAavATn, @IAGEEVO

Kal 6poppo 6Twg ATav 0 dIKOG

pag. AuTouaTwG GUWG, o1 BETIKEC

okéyelg oTaparave. Agou n idia

n Uon Tou avBpwITou TOV KaTa-

oTPEQEL, PdMoV Bev Exoupe Kal

TOANEG eATTIOEG va eTIRIOOUpE

péoa o€ autd 1o dlaoTUOTTAOIO,

Kal av BpoUue ThavATn, Ba kata-

(QEPOUE VO TOV KATAOTPEWOUE

Kal autév. 2e 6Aa autd Epxetal

va TpoaTedei n cogia TG euUang n otoia
pag Tomobémae ot I'n, Kal gpeic aynew-
v1ag Ty, dokiuddoupe GAa povordria. Aev
EEpw av mpdrtoupe 10 owaTd. MpooTabw
va eATTICW.

Méoa ag auTé Tov 0dUPUO ApPVNTIKWY OKEWE-
wv yla 1o id10 pag 1o yévog, TTpoaTraboloa
va Bpw, TI €ivar auto yia To oTroio TTPETEl va
eijal Teprpavog, KAt oTo OTToio UTTopW Va
aQIEpWOowW Tn {wr) Jou. Agv Ptropei va unv
uTtdpxe! kATl yia 10 01T0i0 va agidel va utrdp-
Xelg. Kari mou av 1o féepav ol GvBpwTrol
amoé TNV apxn, Kai 10 ixav guveidnToTol-
noel, dev Ba eixape Ppebei ae TéTola ABAI
KaraoTaaon. Aev ixa okeQTei TTOTE €101, OTAV
Apouv atn I'n. ‘Empetre va Bpebw ohopdva-
X0G o€ éva kpUo NUIoQaAipIo, XauEvog aTo

32 http://phenomenon.physics.auth.gr

d1doTnua, yia va @iAoco@Row KaAlTepa
 Cwn Jou. OAa Ta Bewpoloa dedopéva,
akdua kar étav yépaaoa, gixa ouufifaaTei
pe TV 10¢€a Tou Bavarou. ZkeQTOUOUV, OTIWG
oMol €101 KI €yw, KaTTola aTIyur Ba mebdvw.
H poipa 6uwg 10 £epe, va Tepdow oTnV
alwvidtnTa Xwpig ™ 6éANGN Wou, karadi-
KOOWEVOG va Waxvw KATI avaAAoiwTo avd
TOUG QIWVEG, TIC XIAIETIEG KAl TIG ETTOXEG. Agv
pTropei va unv utrapyel! To diaigBdvoyar 6T
TIPETTEI VA UTTAPXEI.

Mia pépa korrouoa vwyeAIkd Ty kdpTa Tou
Hou €ixe dwael 0 KUBEPVATNG Tou dlaaTn-
potrAoiou kal TTAvw Eypage T0 Gvoua Jou:
325437. Kai 161¢ 10 €ida! To avalhoiwTo

TT0U €yayva, UTTAPXE Méoa oTa idla Wou Ta
ovéuarta. Mpwra, oTo KWdIKG Wou dvopa:
325437. MmpooTd pou dpyloe va EedIAw-
VeTal kATl TTou dev To eixa Eavalnoel o€ Té-
1010 BaBud. Mmopw va Bpw wia AoyikA ou-
VEXEIQ apIBwy aTo Kwdikd Jou dvoual Av
mpoaBéow aTo 32 (Ta dUo TpwTa Ynoia)
10 11, Ba éxw 32+11=43, dnAadn 10 TETOP-
TO KQI TO TEEUTITO YN@io TOU OVOUATOG LoU,
Kal av TTpooBETW PETAEU TOug Ta BUO TTPW-
10 Yneia Ba éxw 1o TpiTo (3+2=5). Opoiwg
av TTPO0BETW TO TETAPTO KAl TO TEUTITO Y-
@io peTatl Toug pou divouv To EKTO (4+3=7).
AvakaAuya T oxéan PeTacl Twyv apiBuwy
Kal €101 UTTOPW Va Bpw Kal T AOYIKr) OUVE-
X€la Tou ovopatog pou! MpooBétw aTo 43
10 11 (6TTWG TTPIV) Kal Exw TO 54, dnAadn T0

¢Bdopo Kai To 6ydoo wneio Tou av Ta TTPo-
0Béow petagl Toug, Taipvw Kal To €vaTo
voUlEPO TToU eival To 5+4=9, Kal oUTw KabE-
&nG. Autd eivar aut6 Tou éyayval H Nénon!
O ApiaTotéAng! To yrjivo pou dvopa, gival 10
dvopa evog amd Toug PeyahlTepoug diavon-
TEC TTOU TTATNOAV TTOTE TO TAdI TOUS GTN N,
H Nénon mepidapBaver Ta mévral H Nénon
eivar n Avaroiwn mou Ba éowde Thv av-
BpwmoTnTa.
ZaQVIKA Ouwg, auveldntomoinoa 611 n Nén-
on gival Povo To éva akEAOG TTou Pével avaA-
Moiwrto. To GMo okéog eival n owaoTh agl-
omoinan ¢ Nénang mpog 6¢geAog TG av-
BpwméTtnTag. Kai auth n owoth agliomoinon
mnyddel amoé v Aydrm. Kavovrag auth thv
TeAeuTaia okEWn Trepi Ayammng Kal
OTI pévo n Ayarn umopei va dei-
&1 10 OO0 TTPOG TN CWOTA agl-
otoinan ¢ Nénaong, autouaTwg
ouveldntotoinoa 6Tl T0 Y6Vo ov
TTOU pTTOpEi va avTIAn@Bei Ti¢ duo
auTEG EVVOIEG €ival 0 AvBpWTTOG.
Apyioa va avabewpw OETIKA Pe
10 avBpwIvo €ido¢. Towg TENI-
KG va éxoupe Tn duvatdtnra va
metOxoupe. Nonon kai Ayarn.
Ayamn kai Nonan. Nénon eivai
TO VO UTTOPEIC VO OKEPTETTI TW-
0TA yIa OTIOATIOTE KAVEIC, va dn-
MIOUPYEIC, va WEAETAGS T @UOnN,
ToV GvBpwTro, va ekppdaleocal
KaANITEXVIKG, va KOANIEPYEIG TO
TIVEUA Kl TO HUAAG gou. AyaTn
eival va B€AIC TO KOAS Twv TTOA-
AWV 1y TOU €VAG, va EEPEIC TTWG va
xpnoiyotoioelg ™ Nénan oou
P0G 6QeAOG OAwv, Kal OxI HOVO
TTPOG TO GUP@EPOV Oou. [péTel
mavta va ayardg 1 Nénon kal
va okéeregal v Aydmmn. Autd
OUVEIBNTOTTOINCA KAl AUOUV EU-
TUXITHEVOG TTOU TTITEAOUG PBprKa
pia yaAAvn, mioTedovtag 6Tl Ka-
TEXW TV amoAuTn aAfbeia. ‘HBeAa va Bon-
BAow Opwg, aAa rrav apyd mal
ATO keI Kal TEPQ, N {Wr) JOU PTTAKE O id
pouriva. Evepyotoioloa v TpofoAr| Tou
Balduou pou, Tagideua ato TapeABov, T
yaiva ge d1apopous avBpwtoug, ae dlago-
PETIKEG €TTOXEG Kal TOUG éAeya: “Nénan kal
Aydmn”. Akoute; Mévo €101 Ba cwBoUpe!
Maotéwre pe! Me akoUte; Kaveig dev dkou-
yeE, 6Ao1 ATav oTrTacies. ‘HOeAa va cwow
Vv avBpwmdtnta. Av pe dkouyav iowg va
pnv ouptmepigepdTav £101 Kal owloviav n
n. Aev @aivoTav va aviammokpivovtal, aAAd
EYW OUVEXIOT VO QuVALW, Kal va QuvEadw...
[Upioa 6Ao 1oV KOOHO, Kal OAEC TIG ETTOXEG
NG avBpwTOTNTAG, AAAG KavEig dev GKOUYE,
OAol ATaV OTITAGIE... ()
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ESW kat Alya xpdvia, Hla EUNMVELCUEVN Kal
oA6@peoKNn dnuIovpYIKA Mapéufacn oto
mapadooiakd BEATPO OKIWV KAVEL PE TIG
TTAPAOCTACELG TOU O Kapayklolomaixtng Kat
@o1tntA¢ Tou Tuuatog Quatkng AMB, TnAéuaxog
ABavaotadne. Ta €pya Tov, PE EVPAVTACTOUG
Tithoug 6mw¢ “O Kapaykiolng kat n Actpovouia’,
“O Kapayki6dng kat o Apdkog Twv AcTpwv” Kal
“O Kapayki6dng oto ouvédplo Twv Quoikwv

kat to ANT” (1), éxouv evBouoldoel pikpoug Kat
peyaloug o€ OAa ta uépn TG Makedoviag mou
€xouv maixOei: otn Ocooalovikn, otn XaAKISIkn,
ota pePeva. Ormapaoctdoelg 666nkav o€
ouvbuaouo pe Tig “AotpofBpadiéc” Tou ZUAOGYoU
Oidwv AoTtpovoyliag, A kat ota mAaiola o
YEVIKWV EKONAWOEWV OTIWG TO TTOAU TTPOGPATO
“Actpomndptu” Tou NOHZIZ, otig 30 ZenteuPpiov
2011.

Mia mAeupd mou mpémel va emonuavOei 1dlaitepa,
gival n “616aktik” alomoinon tou Kapaykidln
a6 tov TnAépaxo ABavaoiddn. Ameubuvouevog
ota matdld, Katapépvel e povadikod TpoTmo va
evtadel otnv agpnynon Tou 6poug Kal Tpdowrna

NG EMOTAKNG TTou Ba Ta BupoLvTal yia Kalpod.
'Etol, oToug mapadoaciakoug pdAoug Tou Bedtpou
oKIWV (KoAnthpl, umdpumna-Nwpyog, Macdg

KATT) €l0dyovTal VEEC HoP@PEC OTTWE 0 NeUTWY,

o FaAhaiog, o ZpoévTiykep Kal o Aivataiv. Ot
“NPWEC” auToi TNE EMOTAKNG, TAPAANNAA UE TNV
TIPOOTIABELA VA €ival EUPAVICIAKA aVayVWEICIJOL,
Sev XAVouV TNV KAAGIKH @OPUA TWV NPWWV TOU
Kapaykiédn. Npodkertal yia e€alpeTikry SOUAELd,
TTOAU TTPWTOTUTIN Kal SNUIOVPYIKA. ZuyxapnTthpla
TnAépaye!

Anoondopata and mapacTaoElg Tou BeATpou oKWY
Tou TnAépayxou ABavaaotadn umdpyouv Kal ota sites:

http://www.youtube.com/watch?v=mxalvL30wSw
http://www.youtube.comwatch?v=WmDBTNeUCqY

Taooc AtdAo¢

“O Kapayxiolng
ka1 0 Aparog twv
Aotpawv”, and
70 B¢0TPO oKLV
o0 ThAéuoyov
ABavaaoioon,
ato. Thaioio Tov

“Aotporapto”
oto NOHXIX, 30
2emreuppiov 2011
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Me peydn emmiTuyia TpaypaToToIBnke
kail gétog, v Mapaokeur) 30 emrepppi-
ou, 10 “AaTtpotraptu” Tou NOHZIZ.

H ekdAAwan, yvwaTr| AN aTo EupU
koIvo TG Oeagalovikng, TPOTPEPEI O€
6Aoug TV euKalipia va yvwpioouv Tol-
KiAeg BpaaTnpI6TNTES BlaokedAOVTAG
kai 1diaitepa va “avoitel Tnv 6petn” Twv
VEQPWV ETTICKETITWV YIa TV ETTIGTAUN.
l'a TIg duvaToTNTES TTOU EiYaV PETOG OI
EMOKETTEG TNG EKdAAWANG, dlaaloupe
otnv 10To0¢eAida Tou NOHZIY:

- Emiokeyn oto Mouaoeio TexvoAoyiag.

- «Mepiiynan aTo vuxTEPIVO OUPAVO» OTO
MAavntapio amd Tov KaBnynt Aotpovoyi-
ag AMO k. |. Zeipadakn.

- MpoPoAég oto KoopoBEarpo.

- B¢aTpo okiwv Tou TnAépayou ABavaaiadn
pe 10 evaAaKTIKO Epyo «O Kapaykiodng
kail 0 ApaKog Twv AGTpWV.

- ZUHMETOXN POUTIOT TTOU TIPOTOMOIWVOUV
v évvola TG avakUKAwWaNG, POUTTOT TToU
xopeuouv, Biopopikd poutét, popmor DJ
KQIl POUTTOT TTPATIVNG EVEPYEIAS aTTd TV
Robotixlab kai Tov MnxavoA6yo Poprroti-
kNG Avtwvn Kavoupa.

- ATTAG TrEIpapaTa QUOIKAG Kai d1adpaaTikA
EKTTQIDEUTIKA TIaKVidIa [E TN CUHKETOXNA
Twv Physics Partizani Tou Al©.

- Mapouaiaon epiBalovTikoU Taixvidiou
Planetbook a6 1o KEAN pe v utmoaThpl-
&n g Vodafone.

- EpyaoTipio kaTaoKEUWY e OTIACUEVA
mraividia: «Maixvidia amod v apyi» amod
N «ZXedia aTnV TOANY.

- Mapouaidoeig meipapatwy «H Mayeia g
EmoTAungy.

- Mapartpnon Tou VUKTEPIVOU 0UpavoU e
TnAeokdia Tou Opidou Pidwv AcTpovoyi-
ag Gegoahovikng.

- 21aTIKA £€KBEON agpopovTeAIgHOU Kal
TITACEIG MIKPWY TNAEKATEUBUVOEVIIV
povTéAwY, ammd Tnv EAAnvikr) AepaBAnTikr
OpooTovdia.

- TnAekareuBuvopeva auTokivnTa amo Toug
AutokivnropovtehioTég Tng mioTag Top RC
oTn Neoxwpouda.

- Mapouaiaon véwv EvepPYEIOKWY Kal TIEPI-
BaovTikwv TeXVoAoyIwy Tou EKETA.

- ZUvauAia e TO YKPOUTT TIoU EEXWPITE OTO
@eaTIBAA Schoolwave, Los Mujeros pe
HoualikéG TveNiEG a0 blues, balkan, funk,
bossanova Kkai pepTiETIKO.






