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Ané ta kGpata tou Schrodinger
otou¢ KBavukoUg unoAoyiotEg

V4 V4
H xBavtopnxavikn éAafe tn onpepivii g pop@in xapn om A (P nVOV-[Cl q r[ 1 O (1)

ovvelogopd tov Schrodinger. Xug pépeg pag n avaditon yia
10 1ep6 S1orOmOTNPO NG KPAvTIKNG TeExvoloyiag mepvdel péoa

16 TovG KPAVTIKOHE IGAOYIOTC. -[ nV aKa 8 n }l Cl.iKﬁ (1) fl

YEAIAEY 4-5

H evtaukomnoinon g épguvag Kat 01 av{avopeveg araitnoei§ amnd tovg
gpevvNTég, og 6LVOLAONO 1€ TOVG OTACIPOVG P1o00V¢ Kat TIg KaAvtepeg
£mMAOY£G 01OV 1I81WTIKOG Topéd £X0LV TPOPOSOTNOEL pia Tdon QLYNG

and mv akadnpaikn {wn.

YENIAEY 2-3

E€£A1En tou Homo sapiens: peAétn
avatpénel NayliwHEVES AVUANYEIC
YIa TNV KATaywyn Twv oUYyXpovwyv
avlpwnwv

X0pewva pe my emkpatéotepn droyn yia tv
Kataywyn tov avhpormvou eidoug, o1 avatopka
obyxpovol avBpwriol epgavionkav oty AQPKN wg
évag Srakprrdg mAnBvonde. H Bswpia avti
ap@ioPnteitar and vedtepa yeveukd Sedopéva mov
avaSexvoouv 6t n e€éAiEn tov Homo sapiens eivat
apKetd mo moAvmAokn.

YEAIAA G

O1 epeuvntég AOAT+, enitéAoug,
Byaivouv ano tnv «avunapia»

To National Science Foundation, to onoio éwg twpa arégevye
m ovAoyn Sedopévawv ov apopovv otov 0e§oVAMKS TPooa-
vatoAtopd kaitmy tavtdtnta VAL Tov £PELVNTIKOD SLVAIKOD
niov xpnpatodotei, Oa §exkvinoet pétog éva mpdrumo npdypappa.

YEANIAAT
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Content provider

EFPA®A ¥ TO NMPOHIOYMENO KEIMENO 6t n peta-
Baon otnv enoxn tou oUVTopoU Adyou kabioTd enitaKTi-
KN TNV avdaykn enavanpoadiopiopoy TN HoPeAG Tou Be-
wPNTIKOU Adyou. Xtn diapkeia tou 200U aiwva, ol Peya-
AEIOEIG OUVOEDEIG TNG EMOXNG TOU AIAPWTIOLOU KAl TOU
Popavtiopou napaxwpnoav otadiakd th B£on Toug otn
ouvTtopia AAAWY HopPWV AdYoU, OMwG Ta eNICTNHIOVIKA
apOpa, Ta dokipia, Ta ANPUATa Twv eYKUKAONAIOEIWY Kal
TadpBpaotov Tuno. Onwg eival pualko, aUTEG 0l AAAAYEG
ouvodeUTNKay and tnv aAAayn Twy avayvwoTIKwy ou-
vnBeidv. Kiauth n ahayn dev eixe va kAvel JOVO LE TO Ye-
YovoG 0T 01 avayvwoTeg apkouviav NAEov oe oUvIopa
KEILEVA KI XAvVaV TN OUYKEVIPWON ToUg 6tav KaAouvtav
va dlaBdoouy ekteveic avaluoels. Kupiwg eixe va kavel
JE T0 0TI T0 OIdBacpa YETATPANnKeE and Nadbntikn o€ evep-
yntikn diadikacia. To d1dBacpa tng epnpepioag oev &i-
vai i010 pe 1o diaBaopa tou BiBAiou. To npwto anaitel and
TOV AVayVWOTN va Kavel 01apkwg enhoyes. Na diatpéxel
10 0UVOAO TNG UANG, va aglohoyei kai va emiAéyel ta onpeia
ota onoia Ba eotidoel. Ki av auth n pop@n diaBdopatog
ouvunnpxe, HExpl Ta t€An tou 2000 aidva —pAaAioTa we
unode£oTepn avayvwoTiKA NPAKTIKA— pe o didBaopa
TV PeyaAwy BewpntikWV ouvBETeEWY Kal TwV pUBIioTo-
pnudtwy, n petdBacn otnv Ynlakdtnta teivel va v
avaydyel atn povadikn Hopen NPOCEyyIoNg ToU ypantou
Adyou.

H evepynTuikOTNTA TOU UMOKEIPEVOU OTOV WNQIAKS
XWPO ekONAWVETal HEGW TG BIaPKOUG KIVNTIKOTNTAG TOU
Kal TNG O100POUNG MOU XapAoael ano Keilevo o Keiuevo
MPOKEIPEVOU va SIAUOPPWAOEI TNV MPOCWIK TOU Anoyn
yia éva ¢htnpa. Kal edw éykertal to npdPAnpa: H popen
Tou BewpntikoU AGyou Oev unopei va givai idla o€ éva
nAaiolo nou otnpidetal atnv r1eBw Kal éva nAaiolo nou
otnpicetal otnv avaditnon. H neibw npolnobgtel tny eni-
0£€I0TNTA TOU OUYYPAPET, EVK N avadTtnon Ty nepiép-
YEIQ ToU avayvaaotn. AKOa Ki av 0l OUYYPAPEIG eNIpE-
VOUV va KataB€touv TI¢ cUPPBOAEG TOUG OTNV PNQIAKN
o(paipa pe Tov TPOno Nou To ékavav ato NapeABov, autég
XAVOUV TNV AKEPAIOTNTA TOUG OTO NACIGIO TV VEWV ava-
YVWOTIKWV NPAKTIKWV. AeV AEITOUPYOUV WG Epya, WG OAO-
kKAnpwpéva npoidvta dlavontikng epyaciag, aAAd wg
npwtn UAN: n poipa toug efval va katatunBouv h va ou-
VOIOTOUV YIa Va anoTeAéoouy TIC WN@ideg Vg peuatol
Jwaoaikou, nou yia kaBe avayvwaotn eival SIapopeTKO Kal
noté OEV OPICTIKOMOIETAl.

To 61 0 avayvwotng «ypdel» POvVog ToU TO Keievo
nou npokertal va olaBAacel, XpNOIUOMNOoIWVTAG T0IUa
UNAOK Kelpévou, onpaivel ot n O1AKpIon avapeoa oe ava-
YV@OTN Kal ouyypagea enavanpoadiopidetal” Oxi 1000
€NEION 0 AVAYVWOTNG PETATPENETAI O €V OUVANEI GUY-
ypapéa (kat nou éxel cupBei and tov 180 aiwva, e€AA-
Aou), 600 eneIdn 0 CUYYPAPEQS NEPIOPICETAl OTOV POAO
Tou content provider. Ki autd €xel pia e€aipetika evola-
(pEpouaa ouveneia. a npwtn Gopd atnv I0Topia, AUTOg
Mou KaAeital va ano@acioel T opdn Tou BewpntikoU Ad-
You o€ éva véo diavontiko nepiBaAAov dev eival o ouy-
YPaPEg aAAd o avayvwoTng.

M.Nn.

Apnvovtag miow v akaonp

pdéo@ata ovdntodoa pie pia

ovvadeA@d pov, noroia po-

Aig Svo pnveg Tiptv petako-

moe oto BéAyto ya petadi-
Saktopikn épevva. Agoo sinape ta véa
pag, ypiyopda n kovfévta mnye otg Su-
vatdnteg anaocxoAnong otov 101wtkd
TOP£d KAl Td OLYKPITIKA TAEOVEKTARATA
IOV €X€1 0€ OXE0N 1€ TNV epyacia otny
¢pevva oe dnpdola vortodta Kai ave-
mothpa. Eidwétepa yia epevvntég mov
xpnotpornolodv nén epyaleia pnxavi-
k¢ pdbnong kat avalvong Sedopévwv
yla my épeuvd toug, 6rwg eivat Aéov n
MAL10VOTNTA TWV ACTPOPLOIKOV aAAd
Kal AAA®V e181IKOTATWY OTIG PLOTKES TT1-
otpeg, n petdfaon og avtiotoixeg etat-
peieg eival moAd eAkLOTIKNA Kat TETo10V
eidovg ovdnthoelg eivat oAoéva ovxvo-
tepeg. Mepikovg piveg mipty, kabnyntig
oe navemotnpio 1ov Hvwpévoov Baot-
Agiou pov éAeye nwg yiverat ouvexmg Sv-
okoAdtepo va BpeBovv kahoi petadida-
KTOPIKOi €PELVNTEG Yia Ta €PELVNTIKA
nipoypappata kaBag ot meptoodrepot
petd mv andékmon tov Sidaktopikov
katevBovovral oe erapeieg avdalvong
Sebopévawv. IIpv mepimov éva xpdvo,
¢va apBpo oto mep1odikd Nature avage-
poétav oto Kdpa naparthoewv and tmyv
akadnpaikn kapiépa, wg anotéAsopa
Kat g navonpiag, akoAovOwvrag pia
tdon oL mapawnpeitar Kar oe dAAa
enayyéApata. To 1810 meplodikd @ihoe-
vovoe, poA1g Svo pnveg v, GpBpo yia
m «olwnnpn apaiton» otov akadn-
Raixé xopo, SnAadn yia mv taon ot gp-
yadbpevol va pnv avianokpivovtai og
kdrola and ta kabnkovtd tovg, mpo-
onaBdvtag va neplopicovv v opTo
£pyaoiag rov toug avatiBetatkat va Sia-
PNOOLY Hid LYIN ICOPPOTTA PETACD ep-
yaoiag Kat mpoommknig Jowng.

H Jwi petd to d18aKTopIko

Aev vnidpxet ap@iBolia 6un andxkn-
on evég Sidaktopiko épxetal wg er-

.
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otéyaopa piag moAv anartntikng Siadi-
kaoiag, katd  Sidpkela g onoiag @ot-
TATPIES KAl QOTTNTEG OX1 P6vo ee1dikev-
ovtal kat epfabovoov oto avukeipevo
Tov éxouv emAé€el aAdd kat ekniaideo-
vial ot S1GQOopEeS TITLXEG P1Ag EPELVI-
ukng kapiépag.’ Ooo, Hpwg, SokoAn kat
av givat avtn n mopeia, n akadnpaikn
{wn mov akoAovBOet eivar mo anartnuiki.

Metd to Si8aktopikd, SovAeld twv ep-
yalopévwv otnv épevva eivar n Sieped-
vnon véwv epwTNoewy, péow GLAAOYI-
opav, BipAoypagikig avaditnong, Tet-
papdtwy, mapampnoswy, avalvong,
Kal AAwv gpyaleimy, ta omnoia moiki-
Aovv ota Sidgopa emotnpovikd nedia.
Ta anoteAéopata tehikd mapovoidlo-
vial og oLvESpLa kat Snpooiedovial oe
EMOTNPOVIKA TiePIOSIKA. AV Kal KEVIPI-
K6 pdAo oy afloAdynon tov £pyov twv
EPELVNTPIOV/EpELVITOV £ival o apiBpdg
Kal N motdtnta avtdv twv dnpooiedoe-
v, NPT repAapPavel kat pia oeipd
ané emrAéov kprnpia. Ot gpevvntég
oeilovy va ovppetéxovy og cLvESpLa
Kat va Snpiovpyovv véa Siktua ovvep-
YAo1®V, va KATAMmAvovTal I KAVOTOHES
18¢e¢ kat va avadntovv xpnpatoSdétnon
and @opeis eKTOG TV 1IVOTITODTWV Kal
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Mapia Toinn, AIGAKTwP MEVETIKNG
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MAVEMOTNHIAKOY 1I8pLPATwY ota onoia
epyddovtal. Kalovvtat va agloloyovv
TG EpELVNTIKES epyaoies AAAwV ermotn-
HOVWV WG KPITEG OTA EMIOTNHOVIKA Tie-
prodikd, a Spacmpidtnta ov Kavovy
Xwpig avtapoPn kat yiverar Staprig
anartntik6tepn kabg av§avetat o apib-
166 TV vEV SNPooiedoEwV Kal mepio-
Sikv. ErurAéov, Bewpeitar anapaitmro
vaéxovv 8i8ae1 mavermotninaxkd padi-
pata kat va £€xovv empPAégyer gortntég.
TéAog Bewpeital oAb onpavukn n xi-
VNUKOTNTA TV ermotmpévey, SnAadn va
£€xouv epyaotei oe meproodtepa 1ov evog
wottovta 1 avermothpia o Siagpope-
TIKEG XWPES.

O anaitnoeig avtég ovxvd eCe181Kkev-
ovtal Kal anokpuotaAA@vovtal og av-
omPA TEXVIKEG podiaypagés, odnym-
vtag ovolaotikda o pia Aiota and mpo-
o6vTa Kal emtedypata mov mpérnel Ka-
veig/kamad va éxeryia va éxet eAmideg va
SiexSiknoer pua pévipn Béon.’Etoy, yia
napaderypa, xperddetal Kaveig va €xet
oAAég Snpooiedoelg, e onpavtiko no-
000t ALTOV WG PWTO dvopa otn Alota
TWV OLYYPAPEWY, Hovoypapieg, Ke@d-
Aawa og B1Aia kat GpBpa emokdrmong
ota epevvnTIKG Tov avtikeipeva. I Ipémet
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Anda ApvéNdou, Aiddktwp Enikoivwviag tg Emothpng
Navayiwtng Kapoupag, Aiddktwp OUCIKAG

MNavvng Kovtoyidvvng, AIddktwp AGTPOPUOIKAG

MavwAng Matnviwng, Kabnyntng lotopiag twv Eniotnpwy EKMA
Anpntpng Metdkog, AIddktwp lotopiag twv Eniotnpwv
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va éxelnipookekAnpéves opidieg oe ouvéSpila
KA1 va €Xe1 CUPPETAOXEL OF EMOTNHOVIKES ETT1-
tporiég Siopydvwong ovvedpiwv. Na éxet emi-
BAéyer Simlwpatukés epyaoieg @ortntdv
(kau mov Sev eivar mavta ePiktd av Sev eivat
pévIpo mpoowmikod kat e§aptdrat and m vo-
poBeoia g kGOe xdpag) kai va éxet S18aget
pabnpata oe navermotpio. Na eivat pélog
S81e0vV epeLVNTUKGOY opddwv, va éxelva erm-
Seie1 éva katd o Suvatd evpd Siktvo ovvep-
yaoov, anodeikvooviag 4t pe avtd tpdmo
propei va ovvtovioel eEmoTNoveS TPOG OL-
YKERPIpveS epevvnTkég katevBovoeg. [Tpé-
nierva éxet AdPerxpnparoddmon yia Sikd tov
epeLVNTIKA poypappata, faciopéva oe 51-
Ké¢ ToV 16¢€¢, 01 0M01eg TIPéTiel va eivairkavo-
TOEG KA1 ONPAVTIKEG Y1d TO OXETIKO EPELVI-
K6 nedio.

dvokd, n épevva eivar opadikn Spaotn-
p1oTNTA, EMOPEVWG, LITO TO TPICHA AVTWV TWV
anartnoswv, o1 ouvadeA@ot epevVnTég eival
TaLTOXPOVA OLVEPYATEG KAl AVIAYWVIOTEG.
Kdau tétoio popei va Snpovpynoet mepiep-
YOUG OLOXETIOPOVG Pé0a O EPELVNTIKEG OPG-
Seg, twv onoiwv o1 emKkeaAAng KAvouv oLXVA
pkpodiaxeipion pe Pdon ¢ MPOTIPNCEIS
tovg. Tavtéxpova, 1o oHvolo Twv mpoava-
@epBéviwv xkprmpiov govoei v driap&n
£vOg acapovg maisiov pe fdon to omoio ot
epyadbpevol poviponolodvtal i/kat aveAio-
oovtat. To anotéAeopa eival pia yevik6tepn
anoyontevon/anaictodoia kupiwg otovg
£PEVVNTEG OTO PECO TNG KAPIEPAS TOVG TTOL £A-
miiouv og povipornoinon i oe e€éAiEn. TéAog,
o6nwg propei edkoAa va yivel katavonto, éva
aca@ég mhaiolo oe cLVELACPO JIE TOV OKAN-
p6 avtaywviopd Svoxepaivel TG TIPOOTITIKESG
TV AtV TIOL TIPOEPXOVTAl ard LAAWTEG
opadeg, ta onoia ovxvd Séxovial patoIoTKEG
OLHITEPIPOPES OTOVGS XWPOLG EPYATiag.

H @bon wng epyaociag omv épevva, oe oLV-
Svaopé pe v orkANpd avtaywviopd Kat my
eviaukornoinon BAdmntovy v 10opportid pie-
1ab epyaoiag ka1 mpoowrkng {wing. Onwg
yivetat edkoAa avuAnmed, evd o Stabéopog
xpdvog epyaoiag mapapévet o 1810g, o1 arnat-
thoeig kat ta kabhkovta naviote avéavovar,
1600 AOyw ToL avtaywviopov 600 kat Adyw
TV avéavépevov anartnoewy twv akadn-
Paikv 18 pupdtwy. Avtd éxel wg anotéAeopa
va anartteitat epyaocia mépa tov XxpGvoL oTo 1v-
oTUTONTOL £16 BAPOG TOL MPOCWTIKOV XPAHVOUL.
Tavtéxpova, o1 anatthoeig yla Kivnukonta
£X0LV 00PaPEg EMMIMOEIS OTNV KOWV®VIKA
N TWV EPELVNTPIADY KAl EPELVNTADV KAl TN
Svvatdtntd tovg va {hicouv oe éva otabepd
niep1BdAdov. KaBag eivar avaykaopévor va
aAAGdoovv oLXVATOAN, XMPA, AKOPA KL ATIEL-
po, eivar moAv §vorolo va xticouvv otabepég
TMIPOOWITIKEG OXEOEIG KAl VA KAVOLV O1KOYE-
vela. Emrm\éov, og éva tétolo kAipa akpaiov
avIaywviopov td pbowIid oL KaAovvtal va

peyaAmoovy iaidid pévouv miow oty KoOp-
oa ¢ avaditong KaAvTePng epyaciag Kat
ovxvda avupetwtidovy eAMmi vriootPgn
ané 18pvpata kat Beopois.

H katdotaon 8ev feAumvetarkabBog avla-
vetain epnelpia Kai ta €t epyaciag twv epev-
vnov. Ooeg kat 6001 fpiokovtal oto péco me
Kapépag tovg kahovvrar va avaldBouv Sap-
KMG TIEPIO0OTEPES SIOIKNTIKEG LIIOXPEWDOELG
ka1 818aokalia, evé o1 anartnoeis yid nepio-
o6tepn épevva napapévoouv. Katd ovvénela,
Ol EMTIHOEIS otV 100pportia petagd epya-
otag kat poowmkng {wng yivoveat copapéd-
tepes. Tavtoxpova, n pioboloyikn e€EAiEn
Sev avukarortepilel tov avfavopevo eépto
epyaoiag evad yia peydho pépog tme kovom-
tag mapapévet aBéfaio to epyactakd péAAov.
MdAiota, n opeia avti g avéligng otov
akadnpaixké topéa Snpovpyei ovxvd éva ta-
Bavy, éva 6pilo oto xpdvo mov propel Ka-
md/xaveic va anaoxoAnBei oe avtév mpotov
Bperua pévipn Oéon. Nanapdderypa, av dev
kata@épeikaveic va Aapfaverxpnpartodotn-
on pévog tov odnyeital petd and pepikég ava-
vemoeig twv ovpPoAainv tov oy £§080. Xa-
PAxINP1oTIKN elval n mepimtwon tng I'eppa-
viag kat twv puBpicewv mov éxovv cudnnOei
o Snpdoia oeaipa oXeTKd e TOV avotato
xpAVO TIAPAPOVAG TWV EPELVNTWV OTd IVOTI-
tovta (BA.TTPIXMA 154, oe). 7). Epegvvamov
Se€nyaye to mep1od1kd Nature 1o 2021 oxe-
TIKA P TO Katd TO00 01 €PEVVNTES £ival evxa-
ploTNPEVOl pe Tig apo1Bég toug £8e18e 6t and

10 0DVOAO TWV EPELVNTAY, £KEivOol TTOL PBpi-
OKOVTdl 0Tn péon tng Kapépag toug eivat ot
Ay6tepo evxaplotnpévor pie to fabpéd mov
avayvwpidetal n epyaocia tous.

H Jwn petd tnv épguva

H xatdotaon rmov reptypa@nke po@avmg
emPapvvOnke and v navonpia. Xe moAAég
MIEPUTIDOOEIS TO EPEVVNTIKO KAl TIAVEMOTN-
aKd POoowIKS £Mperte va ovvexioel Sixwg
Swakorn my epyacia tov, mapd tovg EPLoPt-
000G OTOLG XWPOLG epyaciag, evm TaALTO-
Xpova n otpign oe TOAAEG TEPUTIOOEIG ATav
pndapvi. Avtiotorxa, Aoy mg S1aprmg eA-
Airtotg vroxpnpatoddmong v eknatdevT-
KOV Kal epeuvnTKOV 18pupdrwy, ot apoiBég
S8ev akoAovBovv mAéov Tig avtiotoxeg avn-
0¢16 oto K6otog {wng. AvtiBeta, o 181wtikdg
topéag pooépel oe OAeg 0xedOV TG XDPEG
o) vYnASTEPOLS PoBoE, XWPIG TIG ayKL-
ADOEIG TV KavOvwV TV 1IVOTITOVTWY OV
emPBAAoOLY KIVNTIKOTNTA GTOVS EMOTAJIOVEG.
YuvnBwg, to cagans kabBopiopévo avukeipe-
vo gpyaciag kai n pn vriap&n v akadnpai-
KOV 1EPAPXIKOV SOPDV LIE TIG TIEPIOPIOPEVES
otaBepés Béoe1s mpoo@épouy KaAdTepPeg TIPO-
OITTIKEG Kl AeyX0 oty 100pportia epyaciag-
nipoowrikng {wng. ['a avtodg toug Adyousg,
oANoi Suvnuikd kavoi veapoi kat 6xt pévo
gpevvntég emAéyouvv petd o Si8axktopikd
toUG 1 éva Svo xpdvia épevvag va aPnoovy
mv akadnpaikn {wn. H cudhnon eivatavor-
XTN Kal ota péod KOWwvikng Siktdwong,

61mov prtopovy va avadntnBoHv meputtdoEels,
ov{nthoeig kat opddeg vootNPIEng pe 1o
hashtag #leavingacademia.

Yrdpxel mepimwon va gpeivovpe and
epevvntég; H andvnon eivat cagpag 6x1! Ot
@orntég mov ekna1SeHOVIAL OTd TIAVEMOTA-
ma eivai avrote niep1ocdtepot and tig Sia-
O¢omeg Béoeis yia ekmévnon S 18aktopikav,
o1 01oieg ple Tn 0e1pd TOVG ival MAVTOTE Te-
p1ooo6Tepeg and g Srabéopeg Oéoeig oty
é¢pevva. Emopévwg vndpxel maviote mpo-
ogopd gpyaoiag. Qotdoo exppalovrat Kiv-
Svvor dtin rordnta g épevvag MméQTel, £101-
kOtepa pe Sedopévo dti o1 karoxol Sidaktopt-
KOD TIOV £x0ouv ekatdevtel kat £xovv aro-
KTNoe1 VPNAEG IKavoTnTeg og LYNAOV KOPOLS
MAVEMOTAQIA Kal epeuvnukés opddeg Sev
«ETOTPEPOLY» TNV £MEVOLON ALTA OTA VOTI-
tovta tovs. [Tapapéver, Aowdy, vrd cuhmn-
on Katd méco 1o POVTEAo TG £peuvag mov
ovvoLAle1l oAoéva evtatikdtepovg pLOOVG,
OKANPS avtaywviopd Kat pn enapkn xpnpa-
t086mon kat vroothPEn and KPATIKONS n
pn Beopove givar Buwopo ya my Sia v
épevva aAld kat yia toug epyaldpevoug oe
avtn.

r.K.

Mnyég
https://www.nature.com/articles/d41586-022-
01512-6

https://www.nature.com/articles/d41586-023-
00633-w
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NMPIZMA

\ ENOGETOTIATIZ ENIZTHMEZ,
NATHN TEXNOAOTIA KAI THN KOIN@NIA

Amn6 ta kop

Schrodinger kaAei v upoofe-

ouKN y1a va S1aomoet t yata tov

ané éva PnAd §évrpo. O mupo-

of¢otng avePaivel, xavetal avda-
peoa ota kKAadid kat ermotpé@et. « Aomov,
Aéel oTov MPATO, «£Xw KAAd Kal KAakd véd...».
Av avtiAng@Onkate o napandvem wg pia aro-
ToxnPévn andrelpa yia xiovpop, onpaivet ét
giote and e€okEIWPEVOL pIE TO NPOPEVO Tia-
pado€o g «ydrag tov Schrodingery, éwg oe
KAmo10 Babpé yvaoteg twv Bacikdv evvoiidv
mg KBavropunxavikng. Xe avtifetn nepiro-
on 1o apaxdtw keipevo propel va oag kata-
tortiogt oxetikd pe tn Oepedioon g Oewpiag
Kal v {eXwP1otin ouvelopopd tov Erwin
Schrodinger.

0 Erwin Schrédinger otnv eniotipn

MéAog piag Sexawprotig opadag ard rpw-
TondPOLG EMOTAPOVES TNG APXNG ToL 20°° at-
®va, 0 avotplakds voumeAiotag QLOIKOG,
Erwin Schrodinger Sexwpiler xapn oto evpd
nvedpa kat v ioAvdidotatn evuia tov, Ka-
B¢ kGvTpa oy "dn avavépevn tdon ya
e&e16ikevon katamdotnke pe 0xed6v GAovg
TOL ONPAVTIKOVG KAAS0OLE TV QULOKGOV erTl-
omp®v, AAakair g grlocogiag, apnvovrag
onpavtkn napakatadnkn. Ano ug nvevpa-
TIKEG TOL MEPINYNOELS Eexwpidel To, Baoiopé-
vo og oe1pd 51aAéCewv, BiAio tou pe titAo « Tt
eivar n {on;» («What is Life?», 1944), oo
npaypatedetat my gppnveia mg froAoyikng
£€éAiEng v o Mpiopa g Yuokng, aAAd kat
10 iAo «H @von kat orEAAnveg» oto oroio
arnornelpdtal pia 10TopIKi Kal GIA0CoQIKN
IXVNAQTNON TV andpX@v ¢ €MOTANG
otov Sutikd kdopo. Kat ta §vo napandve
¢pya tov aréonacav S10vpapPikés KPIUKES,
aképa kat and onpaviikon§ EKIPOCMITOVG
v avtiotoxwv nediwy, kat mepiéxovy év-
vo1eg rtov Bewpodvtal avandonacto Koppd-
TLTING 10TOPI0YPAPiag TOLG PEXPLKAl oNjlepd.
"Ewg to Bavatd tov ané goupatioon og nAikia
73 et o Schrodinger eixe mpayparonomost
peAéteg, petald aAAwv, ot uokn, t @1Ao-
co@ia, n Brooyia, v Yuxoloyia xkat v
otopia tng emotinpng. QQotdoo ntav xdpn
oty avamntoén g Kopaukng Bewpiag tmg
VANg ka1 v tepdotia GLVEICPOPd ToL o
Bepeliwon e kPaviopnxavikng Oewpiag
Mov ovVIopa Katatdxdnke avapeoa otoug
«ratépeg g KBavopnxavikng.

H avadatnon piag kupatkng e€iowong
Yhpepa n kPaviopnxavikn anoteet éva
otépeo Bewpnuikd okodopnpa pe moAAEG et
papatikég emPefaimoerg, eved padi pe m Oe-
wpiamg Lxeuxdmrag Dewpeitar wg évag ard
T0UG 800 MLAMVES NG GVYXPOVNG PUOIKNG.
Qotbdoo, otig apxég Tov 20°° aiwva, ot YLot-
Kol gixav Bpedei avupérwnor pe acdpPara pe

ata tov Schrodin

- 1

[Mpotopn tou Schrodinger otnv auAn Tou MNaveniotnuiou e Bigvvng otnv Auatpia. Mnyn: Wikipedia

v KAAOIKA QUOIKA TIEPAPATIKA ATIOTEAE-
oparta kat ateAéogopes Oewpnukég eppunvei-
£¢. H avuovpPauxn kfaviopnxavikn Oewpia
mov avarrtdxOnke 1g enmdpeveg Sexaetieg
£8woe otad1akd IKavoronuKEg anavtnoeig.

[Toieg Atav 6pwe ot anapxég mg enavd-
otaong e KPavopnxavikng; g apxég oo
20 aiwva ot guotkoi yvipilav 6t ke
odpa mov éxel Oeppokpaocia ekmépret akt-
voBoAia kai igepav pdMiota ané ta nepapa-
Tikda SeSopéva pe molov Tpdmno avth Katavé-
petat ota Siapopa pikn KOpatog («xpopa-
1a»). Kaveig 8ev priopodoe 6pwe va e€nynioet
NV KATtavopi avti fie 6povg KAAGIKNG PO~
kng. H 81é€080¢ 860nke and tov Max Planck,
0 oroiog elonyaye mv viéBeon du n akTvo-
BoAia ekmépmetar Kat anoppo@dtat pe v
avtaAayn S1akpitdhv makétwv evépyelag ta

onoia ovopdotnkav «kpavtar. H vroOeon
Atav 1600 avtioLEBATIKA Y1 TV ETOXA TIOV
axépa kat o 16106 o Planck tv avupetomde
apx1kd w¢ pa Avon aneAmoiag. ITaviwg n
Bewpia v xkBavia e€nyodoe, 6x1 pévo v
katavopn g aktivoPfoliag, yia v onoia n
kAaowkn Oewpia abvvatovoe va Shoet and-
vtnon, aAAd kat mAnBopa dAAAwv @avopé-
VWV OV PIKPOKOOHOV, OTIWG TO PWTONAE-
KTPIKO (QAIvOHEVO, yid Th epunveia Tov oroi-
ov uunBnke o Einstein pe NopreA ®voikng
10 1921. YioBetdvrag pia napdpowa napado-
xn pe ekeivn tov Planck o Einstein vriooti-
P18e 611 10 PG Sev £xe1 1OVO KLPATIKES 1016~
e, alAd kat owpaudiakés kar petagépet
evépyeld péow S1akpitdv makétwv evépyelag
S1apOpwWV CLXVOTATWY —Td YVWOTd Hag Yw-
wvia. H «kfaviwon» mg evépyeiag vioBeti-

er oTOUC K

Onke tv iSia epioSo kar ard tov Niels Bohr
MPOKEIPEVOL va eppnvedoet t otabepdnta
TOL ATOROL TOL LEPOYGVOL, E10AYOVTAG TNV
vi6Beon G ta nAekTpGVIa KivoodvTal YoOpw
aré tov muphnva og otabepég TPoxIEg, £xovtag
ovykekpIpéves Stakpités (kPavuopéves) -
pégevépyewac. [Tapd m @avopevoloykn erm-
toxia tov povtédov tov Bohr, n évvola twv
nAextpovimv pe Stagopetikés evepyelakés
otdBpeg, dpa kat ovxvotnteg, Sev itav aro-
Sexth pe fdon tv kAaoikn guoiki. Tn Adon
og avth v avavtiotoxia é5woe teAikd o de
Broglie, o onoiog mepiéypaye ug tpoxiés twv
nAektpovimv w¢ otdopa kopata Siagopeti-
K@V ovuxvotntwy. Ta «kdpata bAng» tov de
Broglie oe ouvdvaopé pe a pwtévia tov
Einstein ovveoav 8o @arvopevikd acvp-
BiBaoteg évvoieg, tov owpandiov kartov KH-
patog, odnywvrag oy riapadoxn mg Sirrig,
Kupatoowpatdiakng vrdéotaong GSAwv twv
(PLOIKMV OVIOTATWV.

H kBavtopnxavikn éAafe teAikd t onpe-
PIVA TNG Hop@N Xdpn oTn GLVEIGPOPA TOL
Schrodinger. Xe pia 51GAeh tov teAevtaiov
oxetikd pie v vnidBeon tou de Broglie, o 1d-
onpog @LOIKGG g ertoxng Peter Debye avié-
Spaoe, Bewpdvtag v teAeing avedagikn,
tovidovtag pdAiota 1o yeyovédg 6t Sev vmdp-
xel plia kopaukn efiowon mov va rieptypdget
ta xbpata mov arattei o povtédo. O
Schroédinger katamdotnke pie 1o péPAnpa
ka1 pe agemnpia mv vioBeon tov de Broglie
So0AeYe evtatikd yia tig endpeves 5o fdo-
pdades. Emotpégovtag, mapovoiaoe ta aro-
TeAé0opatd tov O £va eMmoTNHOVIKO OEPVAP10
Cexivavtag  S1dAeEn tov we e€ng: «O ovva-
Sedpog Debye eine éti mpénet va éxet kaveig
pia kopatkn eSiowon. E Adowmdy, pika piar.
H Gidonpn xvpatukn efiowon  tov
Schrodinger givat exeivn mov rieptypdget Aot-
nov ta «kkvpata VAng» tov de Broglie kat padi
éva peydho apiBpd earvopévwv Tov pikpo-
koopov. H dkpwg emubpaotikn ovAeid tov
Schrodinger eixe poAig Snpovpynoet pia
avaotdqwon otov KOO0 TNG PLOIKNG, Y1a TV
onoia armoAoyovtav pdAiota, XapitoAoym-
VIag, ot peténetta {wn tov.

Yy KAAoKn @uoikn n petddoon g mAn-
pogopiag 1 g Sratapaxing ovvreAeitar and
kopatanov Sitnovrat and pia OepeAidSn xo-
paukn efiowon mov meptypdget Kat ipoPAé-
TIEL AITIOKPATIKA T OLPTEPIPOPA TOoLG. AvTi-
Oeta, otnv mbavokpaukng @vong kBavro-
PNXAVIKA TIPOCEYY1oN 01 (PUOIKES OVIOTNTEG
S81a800ng e mAnpogopiag, Sriwg ta wtd-
via fi ta nAgktpodvia, eppnvedoval pe fdon
«kbpata mbavémragy N «<KLPATOCLVAPTA-
O£1G», 01 OToieg LIIAKOVV otny £icwon ToL
Schrédinger. Evd ota kOpata tg KAaoikng
(PULOIKNG, PNXAVIKAd A NAEKTpOpayvnTkd, n
vrépOeon 1 ertaAAnAia odnyei otn 6HvOeon
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Bavtikog LITOAOYI0TES

£vOG VEOL KOPATOG J1E OLYOLAOTIKA XAPAKTN-
PLOTIKA, oTNV KPAvIopnxaviki pooéyylon n
vriépBeon avagépetal oty tavTOXPOvN oL-
vorapgn 8vo nrep1oodtepwv Kupdtwy mba-
vomntag. Onoadnrote andneipa aparnpn-
ONG TOL CLOTARATOG TO 0ONYET OTO va emmAé-
&1 pla katdotaon. Xovoyidovrag, Oa Aéyape
ot éva vroatopik6 owpatidio napovoiadet
TALTOXPOVA PETPNOIIEG KLPATIKESG 1010TNTEG
karvgiotatat tavtdéxpova oe OAeg Tig Suvarég
(evepyelaxég) kataotdoeig, éwe GTov apat-
pnBei. Mia mapathpnon tov ovothparog Oa
10 0dnynoet 6niwg ovvnbidovy va Aéve ot ow-
paudiaxoi QLOIKOT TNV «KATdPPeLON» TNG
Kupatoovvaptnong oe pia katdotaon.

H axtuivoolia tov péAavog oopatog kaito
PWTONAEKTPIKS Patvoevo tav pdvo n apxn.
Evd n Oewpia eixe AGPe pia kald Bepehiw-
pévn popon péxpilto 1927, ot mepapatikég
ermrouxieg, aAAd kat n enéktaon g Oewpiag
ovvexiomkav g endépeveg Sekaetieg. Me
avthn e€nynBnke n néAwon g nAektpopa-
yvnukng akuvoPoliag, eppnvedOnke n ov-
prEeppopd tov nAektpopayvntikod nediov
o€ KPookorKA erinedo, mpoPAépOnkav kat
teAikd avixvedOnkav dyvwota wg tdte vroa-
Topka owpatidia, énwg ta quark, kat ava-
rrroxOnke 1o Oewpnukd mAaioto meprypaping
v petagd tovg aAAnAemdpaoswv.

Ané tn OswpntiKn, TNV TEXVOAOYIKN
enavaotaon: n KBaviounxavikn otoug
ene€epyaotég Kai ta diktua

Ye niAaiolo opwg, propei pia Suovéntn
kat avuSiaiodnukn yua tov avBpwmo mba-
vokpatikn Oewpia va Bpet mpaktikég epap-
poyég; H andvinon éxe1 §00ei e8h kan Sexae-
tieg pe texvoloyieg 6onwg ta Aéildep, tovg pi-
KPOEMECEPYAOTEG, TOLG PAYVITIKOVG TOHO-
YPAQoug Kal Tig aktvoypagieg, ta nAEKTpo-
VIKA PKPOOKOTTA, TOVG DITEPAYMYLHOVG Pa-
YVATES K.a. 2TG pépeg pag @aiveratl mwg n
avadiitnon yia to 1ep6 Siokondénpo me kBa-
VUKNG texvoloyiag mepvdet péoa and tovg
KPBavtkog eMeCepyaotég Kat tovg avtiotot-
X0L6 KPavtikong vroAoyilotés. Onwe n kPa-
vukn Oewpia g cuvdmaping GAwv twv -
Bavdv kataotdoewv anokAivel and v kAa-
okn Oedpnon, éto1 kat o1 kBavikoi eneSep-
yaotés anokAivouv aré tovg KAAo1kovs pé¢ow
NG CLPTEPIPYOPAS TwV TOAVHOVY KATtaoTdoe-
wv petddoong e Anpogopiag.

O1 nAgktpovikoi vrtoAoyiotég mov xpnot-
porolodpe onpepa facidoviar otny texvoAo-
yia v tpavliotop (kpuotaAAodi68wv) mov
Swaxepidovral m petagpopd g mAnpogopiag
péow 8vo avompd npoxkabopiopévev da-
KPITOV Kal KwSIKOTIOINPEVWY KATAOTACEWY,
0 kat 1 (ta yvwotd pag bit) mov avunpoow-
nievovv t SiéAevon, 1 1n, pedparog and m
81080, avtiotoxa. Me tv e@appoyn katdA-

AnAng tdong ta nAektpdvia epvody and m
Siobo petagépovtag v mAnpogopia. Xtov
kPavuxé eneCepyaoti and v GAAn, n (xfa-
vuikn) kwSikormomnpévn mAnpogopia, pe m
Hop@h evOs PwToviov N nAektpoviov, propsd,
pe fdon m Bewpia, va veiotatat kai otig o
Kataotdoeig tavtoxpova, SnAadn oe vriépOe-
on, iapéxovtag t Suvardnta enedepyaociag
SirAdotov dykov minpogopiag otov 1610 xp6-
vo. H kwSwomomnpévn avtih mAnpogopia
ovopddetat qubit kai, 6riws yivetar ebkoAa
avuAnmed, n tavtdéxpovn xpnon moAAamAmv
qubit propei va oSnynoet oe pia acOAAnmn
adénon g LIIOAOYIOTIKAG 10XVOG EVOG EITE-
Eepyaot. Opwg, mwg priopei va ermrevxfein
ekpetdAAsvon piag opddag qubits oo va eru-
KOWVWwVoOV oLANOYIKA petagépovtag SeSopé-
va og peydheg anootdoeig; Tnv andvinon 8i-
vel gavd n kBavukn Oewpia péow tov apd-
Sotov parvopévou e kBavukng SiepmAokng
(quantum entanglement), A6yw tov onoiov
800 nep1oodtepeg YLOIKEG ovrdTnTeg aAAn-
AeruSpovv aképn kat av Bpiokovtai oe Sia-
QOPETIKA ONjIgid TOL XDPOV, VA KAOE QuOoT-
K alayn ot pia sugépetakapiaiamy ida
aMayn kat oty GAAn. Zovdvadovrag Aomdv
1a 800 «e§wtikd» KPavukd gaivépeva g
vrépBeong kat g SiepmAokng kataAnyoovpe
Bewpnukd oe opddeg amd Sarheypéva
qubits, ta omoia mapovoidlovv GLAAOYIKN

KaArexvikn avanapdotaon evog ektetapevou kBavtikoU diktuou. [nyn: Scixel/QuTech

oLPMEPIPOPA aveEapTnTa TG ardoTaong rov
ta xwpidel

To 2021 guoikoi tov [Tavemompiov Em-
othpung kat TexvoAoyiag g Kivag, oto Hefei
npayparornoinoav kBavukn Siktdwon dtav
réroxav v nipcon empPePaiwpévn kBavukn
SeprAokn petadd ipidv kOpPwv (kPavikov
enegepyaotarv). [Tapou Sev mpayparomoi-
Onke kamnoa petagopd mAnpogopiag, ava-
yvowpiletal wg n mpd nepapatikn emPe-
Baiwon 6u n kBavukn SiepmAokn SHvatarva
ermrevxOei kat va anobnkevtei mpoowpva pe-
1ab kPavuk®v eneSepyaotv oe andotaon.
ITo mpdo@arta, emotipoveg and to [averm-
otpio ov Delf otnv OA\avdia, pe ermkega-
g tov puoiké Ronald Handson, métoxav pe-
taSoon gwtoviwy pe t xpiion SIKTHOL POV
KOpPwv, péow kPavukng Siepndokng. Ta ma-
parndvw Aoyidoviat wg ta mp@ta fhpata npog
wn Snpovpyia tov moAvnéOntov kBavikoH
S1adikrdov (quantum internet). To kPavtikd
S1adiktvo Ba eivar éva Siktvo rov Oa errpé-
el my emrovwvia petadd kPavuxv vro-
Aoyiotdv, ot omoiot Oa eivar oe Béon 6x1 pévo
va ekteAo0V acVAAnITta moAvAokoug yia ta
onpepva SeSopéva voAoyiopovg, ald kat
va avtaAAadouvv tepdotiovg dykoug Sedopé-
vV akaplaia kat pe andéAdvtn ac@dlela ané-
vavti og onotadAnote andreipa VIIOKAOTING.

[Tapd v mpdoSo mavw oy epappoyn

g kBavopnxavikng Bewpiag kartwv Kopd-
v mbavétnrag tov Schrodinger, ot idio1 ot
€peLVNTEG TOVICOLY GTL O TEXVOAOYIKEG TIPO-
KANoeig eival akdpn moAAég kain oAokAnpw-
on £vdg Aettovpyiko0 KPavukod Siktdov ev-
peiag xpnong givat pagpid. Or aioi68oot pu-
AotV yia vtéBeon pEPIKAOY €TV Kal n KOOp-
00 TWV TEXVOAOYIKOV KOAOGO®MY yla ty avd-
rrugn WV KPavtkdv Siktdwv kat vrtoAoyt-
otwwv og ovvdvaopé pe v paydaia Gvodo
¢ Texvnuiig Nonpootvng, Ba Aéyape 6t ov-
vnyopel wg rpog avtd. dotdoo, mapd TG net-
PAPATIKES eTTiTLXiES Kal ty Drtap&n piag kald
BepeMwpévng kBaviopnxavikig Bewpiag ta
@awvépueva ndvw ota omnoia otnpidovial ot
£QPAPPOYEG ALTEG oLVTEAODVTAL OE ATOPIKO
Kat vroatopiko eminedo kat, ériwg Sramotm-
VOLV TPA 01 EPELVNTEG, N TTOALTIAOKGTNTA
TOL EYXEIPARATOS ALEAvVEl onPavtikd pe kGbe
npooBinkn evdg aképn k6pfov oto Siktvo.
‘Apng Muipyiog
Quolkdg

Mnyég:
https://quantum-internet.team/2018/10/19/
quantum-internet-a-vision-for-the-road-ahead/

KBavtopnxavikn I, Etégavog Tpaxavag, [Tave-
mompmakég ExSooeig Kphtng, HpdxAeto, 2009.
https://www.britannica.com/biography/Erwin-
Schrodinger
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E¢éAicn tov Homo sapiens

MeAétn avatpénel naylwpéves avuAnyeig
Y1d TNV KATaywyn Twv o0yXpovwv avipmwyv

OHQWVaA Jle TNV EMKPATéCTEPN ATIoYn yia TNV KATd-

ywyn tov avOpomvou £i8ovg, o1 avatopikd ovy-

xpovol avBpwrtol epgaviotnkav yia mpdm gopd

omv A@pikn wg évag Siakpitdg mAnBovopdg kat ot
ouvéxela petavdotevoav kat Staokopriotnkav otg dAAeg
nreipovs. H Bewpia avth gaiverat miéov va apgrofnteitat
and vedtepa yevetkd SeSopéva ta onoia avadeikvoovv 6tin
£&é\iEn tov Homo sapiens stvat apketd mo roAdmlokn. Otkat-
VOOPIEG EMOTNHOVIKEG PeAéTeg pixvouv pwg oto redio g ka-
Taywyng tov £i8oug pag kai tapaxkovvovy ta Bepéia mayiw-
PEVOV EMOTNPHOVIKOV AVTANPEDY.

Mépa and tnv Appikn

Me mv dpodo Tov XpGVoUL Kdal JI€ T CLOCMPELON OTOT-
xelwv and anmohiBdparta, and to yeveuxkd vAké kat and ap-
xaloloykd evpiparta, avarrtdxOnkav Siédpopeg Oewpies yia
mv e&¢Aign tov Homo sapiens g Eexawp1oto €idog. Avapeoa
o€ aLTEG Cexproe kat teAikd emkpdtnoe n Bewpia « Tépa amd
mv Agpiki» (“Out of Africa”), cdppwva pe mv onoia o
Homo sapiens mov avurpoowriedel Toug avatopikd cvyxpo-
voug avBpm1oug, eppaviotnke apxikd otny A@piki nepinov
nipwv and ekatovtddeg xiMadeg xpovia. Enerta petakivinOnke
otig vridAoreg TiePloxég g I'ng extomidovtag dAAa €idn
Homo, ta omoia pe v dpodo tov xpdvou eagaviotnkav.
Avth nopada avBponiwv ov avagépetat wg Homo sapiens
EREAVIZe ta i81a avatopkd Kat Hop@oAoyKda Xapaknplot-
Kd mov mipooSiopidouv toug ovyxpovoug avhpimovg. Ege-
AixOnke amné évav kowvd mpdyovo, Tov oroio popddetal ie
adM\a €i8n Homo, 6niwg o Homo neandertbalensis (h aAAMdg
Neavteptal) kat o Homo erectus, mov eixav petakivnOei vo-
pitepa ekTO¢ APPIKNG.

Ta SeSopéva ota onoia faciotnke n ovykekpipévn Oewpia
nipoékuPav and Sidgopa ermotnpovikd nedia, driwg naiar-
ovtoAoyia, n yevetkn, n apxatoloyia kat n avlpwroloyia.
A6 ta aroAiBdbpata mponAde onpavuki yvhon oxetkd pe
mv e&Ai€n tov avOpdov. Ta mo naAid ootd and avatopkd
obyxpovoug avBparoug evioniotkav otny AvatoMkn Agpt-
KN Kat ovykerpipéva oty Aibortia. Exei éxouv evioriotei ot
nahaidtepot yvwotoi Homo sapiens, ot oroiot vrtoAoyidetat bt
¢{noav niptv and niepimov 195.000 xpdvia. Avtiotoxa evpi-
pata vrmpgav kait oe AAAeG riep1oxég g AQPIKNG eVioXDOVTAg
axképa neploo6tepo t Bewpia yia tnv Agpikaviki katayw-
yi ou eibovg pag. H peAémn tov avBpdmvov DNA napeixe,
ertiong, 10xvpég anodeifelg oxetikd pe v A@pikaviki Kkata-
yoyn. @aiverat 6t vridpxet peyaAdtepn yevetuki nokiAo-
popia avapeoa otovg Agpikavikovg mAnbvopoig oe oxé-
on e Tovg LIdAOIOLS TANOLOPOVG, YEYOVHS TIOL EVIOXVEL
v drioyn 61 o1 6vyxpovol avBpwrot epgaviomkav ot ov-
yKerppévn himelpo mptv and noAAd xpovia kat e€eAixOnkav
ekel yia xiAiadeg yeviég mpotol pikpég opddeg petaxivnBovv
¢€w and avthv.

H peAén twv yeveukdv alaydv otoug avBpdmvoug mAn-
Buopovg oe S1G4@opeg TEP10XEG TOL MAAVATN GLYNYOPODY,
emiong, vrép g APPIKavikng kataywyng. Emotnpovikég
£PEVLVEG IOV APOPOVV YEVETIKEG avaldoelg amédeigav dtin
yeveukn nokilopop@ia peidvetat kabohg av€dveral n and-

Homo erectus «
Australopithecus ;
afarensis

= Homo habilis

otaon ard  padpn Anepo, avadeikvoovrag 6t n wotopia
v avlpdniwv otn I'n Eexivnoe and ekei kar 6t o1 AvOpw-
ot Staokopriionkav and ekei oe GAAeg ep10x£g TOL MAAvVH-
n OXeTIKA Tpdo@ara.

Apxaio)oyikd evpiipata evioxdouy, ermiong, Ty mpoava-
@epBeioa Bewpia. ITétpva epyaleia kar Siagopa dAAa av-
Keipeva mov éxovv evtornotei otny A@pikn oxetidovtat pie te-
XVOAOYIKA ertedypata Kat ToAMToTKA avantvugn mov xapa-
kmpilel Tovg MPOTOLS avatopikd cHyxpovous avlpdmoug.
AMeg yeveukég avalvoeig anmédei§av ét o1 ovyxpovot Gv-
Bpwriot épxovtav oe eragn pe tovg Nedvteptal kat pe GAAa
eCagpaviopéva eidn Homo mov Bpiokovtav extdg g Agpika-
VIKNG nrteipov. AvTég o1 ena@ég a@popodv pn AQpKavikon
mAnBuopog, mapéxovtag emmAéov otoixeia 6t o1 6OYXPovol
avBpwrot epgaviomkav apxikd oty A@PIKi KAl otn ouvé-
xe1a e€anAdOnkav oe aAAeg nmigipous.

‘Eva véo povtédo yia tnv e§€MiEn tou Homo sapiens

Yopewva pe ipdogatn peAétn, mov SnpooledTNKE oo Ie-
prodiké Nature, 01 6byxpovol GvBpwriot katdyovrat and §vo
Sraxprrovg mAnBuopovg rov énoav oty Agpikn. Ta véa eo-
phiparta, mov meptrAékovy v N18n moAdIAoKN £pevva YOpw
a6 my £€¢Ai€n tov Homo sapiens, ipoéxuyav and v avd-
Avon yoviSiwpdrwv arné obdyxpovous avBpdrmvoug mAnBo-
opove. Loykerpipéva avalvdnke kat ouykpinke to DNA
an6 290 dropa ard Sidpopouvg mAinBvopovs g Notiag, Ava-
TOAIKNG Kat AvTIKNG APPIKNG KaBag emmiong kat ard Tepioxég
mg Evpaociag. Me v ovprniepiAnyn yewypa@ikda kat yevet-
Kd miep1o06tepwv MANBLOPMY Kat J1€ EKTETAPEVI OTATIOTIKA
avalvon BéAncav va anavtnoouvy og ep@wTAEATa oL aAPo-
PoOV TV e€EAMEN TV MPMOTWV avatopikd odyxpovawv avipo-
niwv. ['ia 1o okoré avtd Snpovpynoav vrobetikd oevapia yia

[nyn: Encyclopedia Britannica

opadec Homo sapiens niov e€eAixOnkav oe Siapopetikés xpo-
VIKEG TIEPIOSOLS Kal TiEP1oxEg TG AQPIKNG Kal ermixeipnoav va
evrortioouy mo1o and éAa propei va eppnvedoet v YeVETIKN
MOKIAGTNTA TV onpePvv avipahmvwv nAnbvonwv. Emni-
ong ovykpivay 10 DNA twv AQpikavmv Kat e 1o YeveTiko LAL-
k6 Evpwnaiov kabwmg kat pe evég NedvieptaA 50.000. e,
Ta 00Td tov ormoiov gixav evromotei oty Kpoartia.

H epevvnukn opdSa ovpriépave dti o1 mpdyovor twv Homo
sapiens ovyKpotovoay, Py arnd oxedov éva eKatoppvPLo
xpdvia, §vo Sakprrovg minBuopoig. Amé tov évav e€eAixOn-
kav ot Nedvteptal ipv a6 600.000 xp6via. O18vo, 6pwg,
apxxoi minBuopoi e§akodovBovoav va fouvv oty Agpxn yia
moAAG aképa xpovia, petakivinOnkav katnpbav oe emagn pe-
1agd toug ka1 é1o1 1o yevetkd toug vAké avapeixOnke. Me av-
TOV oV TPOTOo TipoékLuav S1dpopeg yevealoyikés ypappés
ov 08nyovv otovg onpeptvods avhpwnovs. H avapei§n twv
mAnBuopdv odnynoe oe peydAn yevetukn nowiAdtnia mov
BonBnoe, teAikd, tov Homo sapiens, va mpooappootei oe pe-
taPaA\épeveg iepiBaloviikég ouvOnkes kat va emmPioet, oe
avtiBeon pe tov Nedvieptal n dAa €idn Homo niov e€agavi-
omkav. [TapéAo mov pévouv moAAd aképa va anocagnvi-
0ToVY, TO TIPOTEIVOEVO HOVTEAO paivetal bt e€nyel o O 1KA-
vortomtikG fadpd t yeveuxkn mokiAénta avapeoa otoug on-
pepvots avhpamvouvg mAnBvopots oe oxéon pe mpoyevé-
otepeg vriobéoeig.

M.T.

Mnyn:
Aaron P Ragsdale eral. A weakly structured stem for hu-

man origins in Africa. Nature, 2023. DOI: 10.1038/s41586-
023-06055-y
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0 EBvik6I6pupa Emompaov (Na-

tional Science Foundation - NSF)

twv HITA avakoivwoe 611 pétog

Ba Eexvinoel Sokipaotikd v ka-
Taypagn 1ov 6eOLAMKOD POCAVATOAIGHOD
Kat g tavtdtnrag @vAov (Sexual Orienta-
tion and Gender Identity - SOGI) 6Awv twv
arnodektv xpnparoSotodpevwv Sidaktopt-
KOV gpeuvav oe 18pdpata twv HITA, oto
mAaiolo v eto1wy amoypa@av mov Sie-
vepyel.

[Tio ovykekpipéva, n ethola’Epsova twv
Anodextov - Aaktopikyv  (Survey  of
Earned Doctorates - SED), rov €gkivnoe to
1957, ovAAéyel Snpoypagikég mAnpogopieg
- petagd A wv - yiato goAo, th LA KAt
£Ovikétnta, o emotnpoviko nedio, to kabe-
ot6 avarmpiag kat my Bayévela v véwv
xpnpatodotodpevwy voPn@inv Sidaxktod-
pwv. To NSF 8npooiedet ta anoteAdéopara
OTOV 10TOTOTO TOL KAl PO1PAdetal avtég Tig
nmAnpo@opieg pe 18pvpata mov xopnyodv
rreoxia oug HITA.

Avtd ta §edopéva xpnoponotodvtat ov-
viBw¢ amnd kuPepvntikong @opeig, akadn-
paikd Spdpata karm Bropnxavia yua my ra-
pakolovOnon g otadioSpopiag twv yvvat-
KOV, TOV £YXPpOHOV ATOImV KAl TV AtOp®V
e avarnnpieg oG emotnpeg, v texvoloyia,
T pnxavikn kaita padnpatxkda. Méxptonpe-
Pa OPWE N OLYKERPIPEVN épevva Sev éxel ee-
taogr v e£¢AiEn g otadiodpopiag emotn-
ROvwv rov aviikouv otnv kotvoétnta AOAT+.

H ovMoyi avtdyv twv Sedopévav avapé-
vetat va fonBnoet to NSF kat aA\eg vrinpe-
oleg vamapakoAovBnoovv kat va avalbooovv
mv enayyeApatkn nmopeia g xowvomrag
AOAT+. X16x0¢6 gival va avayvwplotodv Kat
VA QVTIHETWITIOTOOV TIPOKATAAAYPELS — AKOD-
01€¢ N €KOVOIES — ATIO TNV TAELPA TWV EPYO-
Sotv nov ennpeddovv my anacxdéAnon kat
mv enayyeApaukn avéAign g kowvotrag
v AOAT+. Me dA\a A\oya, mapéxetai n go-
Kapia Snpiovpyiag meplocdtepwy gvkai-
POV, S1EDPLVONG TNG CUPPETOXNAG TNV EPEV-
vnuxn Stadikaocia yia toug pevvntég rov av-
torpoodiopidovtat wg AOAT+.

To Soxipaotikd avtd ipdypappa SED Ba
apxioel va anootéAAetal oTtovg ePELVNTEG
evtdg tov lovAiov, 6tav Sexddeg x1A1adeg O1-
Saxtopkoi gpevvnrég Ba meprypdyouv ta
ox£81d tovg petd m Anyn tov Sidaxktopiko.
O1£pWTNOELS TG KATAYPAPNS TOL 0ECOVAAL-
KOO POooavatoMopo) Kal g avtdmtag (gv-
Aov, avagéperto NSF, Oa epgaviotodv oto té-
Aog ¢ épevvag kat Ba avarlvBovv oe 20 Sia-
(POPETIKODG 0LYSLAGNOVG, ETMITPEMTIOVTIAS OTO
EOBviké Kévipo Zratoukohv Emompov kat
Mnxavikng (National Center for Science and
Engineering Statistics - NCSES), mov arote-
Aei pipa tov NSE mov emuPAéner avth v
¢pevva, va peAetioel tov Tporo mov n Siatd-
rwon kai n 81adoxn twv epwtnoswy ermped-
{e11a TI0COOTA AMOKPIoNG,.

Yug gpwtnoeig Oa mepthAapfavovtar kat
ekeiveg ov Oa kataypayoov 1o @vAo pe 1o
ormoio éxeleptypagei éva dropo katd t yév-
VNON KAt €4V 0 EPWTMREVOS peLVNTAG Oew-

Ot epevvnteg AOATH,

emrtéAoug, Pyaivoov
anod v «avorapia»

pei 611 avhkel og Kanota and T opadeg mov
niepiéxovtai otov 6po AOAT+. Eniong, Ba dn-
mBei and tovg epWTOpEEVOLS Va Tipoadiopi-
0oLV TO PVUAO TOLG péow piag pakpds Afotag
MIEPIYPAPIKAOV TIAPAYOVTIwy, mov eptAapPa-
vel 6x1 névo 1o apoeviké kat OnAvko, aAdda -
petagd AAAwv - SiepuAiké kat pn-5vadiko.

YuvoAikd, 1o EOviké Kévrpo ratiotikahv
Emotmpov kat Mnxavikng avapévelr 6t
52.000 epwnBévteg Ba ohokAnpdcovy v
¢pevva. HOn éxouv ekteAeotei pikpdtepeg So-
KIPAoTIKES £peLVeES 0eCOVAMKOD TPOoAVATO-
Aopod kat tavtdmrag YOAOL OTo £pYATIKG
Svvapiko, aAAd téroieg mpoorndbeieg avuipe-

TWIOTNKAV [I€ AMOYOoNntevon and opiopé-
voug emotnpoves. [To ovykekpipéva, to
2018, 1o EBviké Kévrpo Xratotukapv Em-
ompov kat Mnxavikig gixe Siepevvihoer v
npooBnkn epwtnoswv oegovalikov pooa-
vatoAtopod kat mg tavtdtnag ¢gVAov oty
EBvikn Epevva Aniogoitwv KoAeyiov, n
omoia epevvdanepinov 165.000 gorntég kaOe
800 éwg tpia xpdvia. H tehdikn ékSoon mov
KuKAo@Opnoe 10 2021, wotdo0, Sev miepieixe
£PWTNOEIS OXETKA P1E TOV 0e§0LAMKS TIpooa-
vatoAopd kat pévo £va vrtooVVoAo SAwV Twv
OLPPETEXOVTWY £Aafe EpWTACEIS TIOL TOVG
enétpenav va mpoodiopicovv 1o @vAo toug

wg oudnrote Ao ektdg and apoeviks n On-
AUKO.

To EBvik6 Kévipo Xratnotukmv Emompdv
kat Mnxavikng vriéale mpooxédio mg EOvi-
kg Epevuvag Amogoitwv KoAdeyiwv, 1o
omoio oAAoi fphkayv pn IKavomomntikd, oto
Ipageio Awaxeipiong kat [TpotmoAoyiopod
v HITA yia éykpion. Xe avt tnv ovykopia,
nieploootepot and 1.700 emothpoveg vré-
ypayav avoixti emotoAil KAA@VTIAg tov op-
yaviopo va Snpoclononoel ta MNP arnote-
Aéopata g Soxkipaotikng épevvag mov Sie-
gnyaye, (nuovtag v evowpdtwon S1evpo-
PEVOV EpWTNCEWV OXETIKA 1€ TO PVUAO KA1 TOV
0e€0LAAIKG TpooavatoAopd otig eOvikég
épevveg epyatikov Suvapikoo tov 2023.

O Alfredo Carpineti, 186pvtg g @iAav-
Opwmkng opydvwong «Pride in STEM» pe
¢8pa v MeyaAn Bpetavia, Sndwoe tv ka-
voroinon tov and v anégaocn va diepevvn-
Oel n emayyeApauxn e€Ai€n twv peAdv mg
kowoétntag AOAT+. Kan téroto givatl idrarté-
pw¢ xpotpo kat kpioo eav AngBei vnidéyn
61 moAAég moAteieg twv HITA epappdélovv
moAtikég o1 ornoieg SerkdbBapa katanatodv
nipwtofovAieg vép g SragopeTkGTTag, TG
100TNTAG KA1 TG 100TIENG éviagng g Kowvo-
mrag AOAT+ oty tprroPddpna ekmaidevon.

H ovMoyn otoixeiwv, kaBwg kat n cvotn-
HATKA TOLG avavéwon, yid Ti§ IPOKANCELS
ov avupetwrtiouy ot ermotipoveg AOAT+
Ba SievkoAvvel, TG00 TNV CLYKEKPIPEVI KOL-
véTnTa 600 Kal TOUG «CLPPAXOLG» TNG Vd
vroompigouv éva Sikadtepo epyactaxs me-
p1parov. Eivar xapakmmpiotikd, 6t mipon-
yoOpevn épevva avédeie Gt vndpxouv repi-
ov 20% Arydtepa dropa AOAT+ otoug to-
peic ing Emothpng, TexvoAoyiag, Mnxavi-
k¢ kat MaBnpauxav (Science, Technology,
Engineering, and Mathematics - STEM)
ard 6, avapevotav arnd my oTatioTKN TOVG
katavopn otov mAnBuopd twv HITA. Emtiong,
n ida épevva avéderle bt ot AOAT+ avupe-
wwniouy neploodtepa epnddia ot otadio-
Spopiatoug ard 6, o1vrdAoirot cuvopnAl-
KOl TOUG.

Oropootoviiakég vimpeoieg, kaBvotepm-
VIag va avayvwpioouy avtés Tig POKANCELS,
ouvvéMeyav SeSopéva ta omoia Sev mepiAdp-
Bavav tovg AOAT+ oTi¢ TapapeTponoINoelg
ov xpnoponolovoav. Me fdon tovg emkpi-
¢ tétowv peBoSoAoyik®OV mPAKTtKGY, oe
évav k6opo érov ot ermothpoveg (Ovv pe Se-
Sopéva kai 6rov ta SeSopéva eivar o tpomog
e tov omoio AapBavovtat ano@doeig, n pn
oLAOYNA ALTOY TwV TANPOYOPIOV KADIoTO V-
oav toug AOAT+ epevvntég avimnapktoug!

nK.

Mnyn:

Counted at last: US federal agency to pilot
PhD survey with questions on LGBT+ sci-
entists, Amanda Heidt, Nature — Career
News (2023) doi:
https://doi.org/10.1038/d41586-023-
01623-8.
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'Ta payepéva vnoa:

AéBw avtd tov titho yia va Sdow

OTOLG PAVATIKOVG aAvAYVMOOTES

10TOP1DV Pe peydleg @dlarveg
Suvatdétnta va kataAdPoov T

toL¢ epipével. [a tovg/tig vridAorovg/eg
ouviotd Aiyn vriopovi kat Oa gtdoovpe ypi-
yopa. Ooa Oa akolovbnoovv aroteAodv jua
niepiepyn ovvavnon. Mia xeipagia §vo av-
Opdriwv rov Sev Ba rAovoav av cvvavuod-
vtovoav og éva o1keio pépog, aAAd avamtdo-
ocouv pia avBoppntn owkedNTa AKPIPADS
ene1dn Sraotavp@vovtal oto mo aAAdKoTo
pépog: ota payepéva vnoid, ota Evkaviadag.
E&nyovpat: To mhoio MmyxkA tov kartetd-
viov Pounept @utlpd, otig 27 AekepPpiov
oL 1831 Eexvaet éva mepirete1nddeg taidn
npog t Nétia Apepiki. X1o mloio avtd em-
Bipaletar o eixocbuaxpovog KapoAog Aap-
Bivog, mov eixe pdAig oAokAnpioet évav tpie-
T KOKAO orovdmv otn Pvokin P1hocopia
oto ITavermotmpio tov Képmpied. To tagid
¢peAde va kpatioet mévte xpovia (1831-
1836) kat o Aapfivog katd tn Siapkeid tov va
petatparei anéd évav épeAti LS PING-
co@o ot évav idonpo @ouotodipn kat yew-
A6yo. BAérete 10 tagibi tov MmykA, og ouv-
Svaopd pe to Aokipio yra mmy apxr tov mAnbo-
ouot (Essay forthe principle of population) tov
Tépag MaABoug rov S1dBace 0 AapPivog to
1838, anotéAecav v nipam GAn yia jua arnd
¢ mo evSiapépovoes kat ap@iAeyopeveg Oe-
wpieg ov 190v atdva: t Bewpia g Quot-
KNG ermAoyng. Ag peivoope dpwg oto tadidt —
kaoxkaipt épxetat! To SpopoAdyto tov M-
yrApog tn Néua Apepikn mepiddpPave jua
moA0 18waitepn ka1 paxkpdg Sidpkeiag otdon
ota Mayepéva Nnowd, ota Evkavtddag, i pe
v 1o oikela 0’ epnds ovopaoia tovg: ota
[kalamaykog. Ipoxertat yia éva obpmieypa
13 npaioteloyevav violav, 6 IIKPSGTEP®V KAl
107 Bpaxwv 1 Bpaxovnoidwy, ta omnoia e8at-
Tiag G yewypa@ikng amopdvwong Katol-
kovvtav and pia noAv idaitepn evdnpxn na-
viSa, v omoia kaveig/kapia Sev propovos
va ovvavtioet orovdnmote aAdov. Ta [ka-
Adnayxog Ppiokovtav emiong pakpid and
kG0e avOpwruvn mapépPaon. Ot 1exvikég
mmAedong rov akoAovBovoav o1 Iontavoi kat
otIToproyd)ot arokot tg rieptoxng 8ev toug
EMETPENAV va td MANOIAo0LY KaBwg n mAev-
0N 010 AVOIXTO EAAYOS PAKP1A At TG AKTEG
Oa tovg £6£0ete otov pLO1KS KivOLVO Va na-
pacvpBoiv MPog Tovg PAKPIVOHS Katappd-
Kteg Tiov Bpiokoviav ota épia twv Bahacomv.
Evd pavtalopat iwg otn ovvéxela ot Ppeta-
vol armokot eAdxiota eixav va kepSicovv and
10 va TIatnoovy ta nédid tovg ota padpa ka-
KOotpdxala vnotd pe ta nepiepya mdopara.
Moévo kanotot rieipatég kat galarvobnpeg gi-
xav eviiagepBOei yia tig axtég tovg. O Aap-
Bivog dpwg, xapn otny TOAPN 1oL KAMETAVIOL

D1rdpdt é@raoe ekel kKat petve yia nepinov
éva piva va apatmpei ta nepiepya movAd
Kat 1§ tepatdelg xeAdwveg. Metd v emi-
oTpoPn ToL £8£8woe o NEPOAGYIO TOL aArd
10 1a&id1 (The voyage of Beagle, 1839) xat §e-
kivnoe v npostopaocia g Bewpiag g go-
okris emAoyiis.

O AapBivog Oa apiepdoet AMiyes mapaypd-
®OLG 010 NPEPOAGYI0 TOL Yia va agnynbei
v epneipia tov og éva and ta mAéov épnpa
VNO1d TOL CLPTMAEYPATOG:

O nmpwwdés Ahog Arav kavrés kain opet-
Baoia ndvew omy tpaxid emeaveia xai
uéoa ané nig nepindoxes ovordbes firav
noAv xovpaotixn — aAld pe anouio-
ve 1 napaevn Kukddneia oxnviy. Ka-
Oaw¢ nepriarovoa, ovvavinoa §vo peyd-
Aeg xeddwveg, n kabspia and nig onoieg
npénerva {oyige tovAdxiorov Srakdoia
x1Ad: n pia émpwye éva Kopudn xdxrov,
ka1 kaOaws nAnoiaoa, ue xoirae emiyo-
va ka1 anopaxpvvinke apyd - n aAAn
&Byale &va fabi opvprypa xar ipdfnée
10 Kepdh g Avrd ta tepdoria eprerd,

nepuptyvpilopéva and m uadpn Adfa,
tovg xwpic pvAda Oduvovg kai tovg pe-
ydlovgkdxrovg, uoraav ot pavraoia
pov e xdnoianpoaiavia {wa. Ta hiyo-
otd novhid pe ta abidpopa xpauara
bev vorddovrav yia péva mepioodrepo
ané 6,nya nig peydles xeAddaveg.

Ag otaBodpe otn @pdon npoaravia {wa. H
niepynon tov AapBivoo oe avtd to apdde-
vo pépog tov denve v aioBnon nwg pro-
povoe va 8et t yn, T @von, ta {Hha dnwg
ntav aiwveg pv. [ avtdv o1 tepdortieg xe-
A@Veg, Ta ToLALA KAt o1 padpPeg CavPES TV
payepévev vnowov ntav éva Seiypa {wvra-
VG PLOIKNG 10TOpiag. Xto npepoAdyto Eeki-
vagrka1 8iver ovépara otovg Oapvoug katma-
pampei m ovprnepipopd twv {bwv. Ta Ma-
yepéva Nnowd yia tov AapBivo fitav jia ka-
Bapn @don oy oroia priopovoe va dielo-
S8voet n yvdon kat pe ipopndeikd tpdro va
apxioe1 va katahaPaivert yiveral, va evrorti-
OE1 TOVG PLOIKOVE VOOULG TTOV, KaBwg S1é-
rovv ty kaBapn pon ov otékeTal pdvn Kat
OKOTEIVA NaKP1d ard v avipomyn apép-

1. Geospiza magnirostris,
3. Geuspiza parvula.

2. Geospiza fortis,
4. Certhidea clivalea.

Baon, oiyovpa ¢xovv 10x0 kat otov S1k6 pag
avBpmmvo noArtiopd. Ta movAid, o1xeAdveg
Katl ot cavpeg avikoovy otov Bed i m @don
oV Ta €éxe1 eyRataleiyer exel pe pdvn toug
Suvatémra tov ay®va yua emfPiowon — pe
aAa Aoya: tn Siapkn avapétpnon twv e§w-
TEPIKDV KAl TWV E0WTEPIKDOV OLVONKOV TNG
opyavikng {wng toug Kat pe pévn empPpd-
Bevon v emBiwon. I'atov AapBivo ta oko-
tewvd 'kaAdrnaykog anoteAodv m gwtetvi
agempia yia a Babid katavénon tov @uot-
KOV KOOHOV.

Me notov 6pws ovvavtnOnke o AapBivog
ota Mayepéva Nnoig; O avayveoteg kat ot
avayvaotpieg tov Xéppav MEABIA to yvapt-
Zav ané mv apxn (driwg kat 6001 YKoOYKAa-
pav tov titho mov ernéAea). O AapPivog ov-
vavtd tov ovyypagéa, Suotuxag 6x1 oty
nipaypauxdmra. Toxaiver Spwg, o MEABIA va
éxe1 avarrtdéet 1o 1810 pebodikd evbiagépov
petov Aapfivo yia ta vnoid ['kalamaykog. O
MéEABIA ka1 0 AapBivog cuvavtiodvtat Aot-
oV og pia KAe1oth katnyopia avhp@nwv rov
¢0eoav ta T'kaldnaykog we¢ agempia ya
avaotoxaopd ndvw ota 6pia mg avipom-
vng yvéong. Aimha toug o Iepatig KdovAv
(1684), 0 paharvoBnpag KéAver (1798) kato
mhoiapxog [Téptep (1813), o1 omoiotl puoka
gixav moAv Sagopetikd evdiagépovta and
tov AapfBivo kat tov MEABIA.

Ag niepdoovpie og avtov oryd oryd. O Xép-
pav MéABIA Snpooiedet t ortovSvAwti vovu-
BéAa ta Mayspéva Nnoid to 1854. Tlap’ 6Aa
avtd ot MePypapés annxovv yeyovota ta
onoia ovvéPnoavto 1840-1841 6tav o MEA-
B\ eixe pmapxdper pe 10 @alavobnpiko
Axdovetr. KaBag 6pweg n xdptivn 0An tov
Ipioparos pag nepropidel Oa oag apnow
ROvo pe v apxn 6owv £i8e ota vnoia I'ka-
Adnayxog:

Idpre xapia eicoommeviapid owpovs
xdapPovva pryuévovs e k1 exei yéoa o’
éva o1conedo g néAng, pavraoreite jie-
pirxovs ané avrovg ueydlovs oav fov-
vd, ka1 1o dbe1o oicénedo va sivar Od-
Aaooa, ka1 Oa éxere paxariibéameye-
vikA¢ 6ynes twv Exaviadag 1) Mayepé-
vav Nnoiaw.

Avtd yia wpa. Xe éva piva n ouveéxeld.

Xpnotog KpuotdAAng
unoyn@iog S10AKToPas
tunpatog KovwvioAoyiag EKMA

Avagopég

Charles Darwin (2008). The voyage of Beagle
(1839). Aovdivo: Wordsworth Classic of Lit-
erature

Xéppav MEABIA (2016). Ta payepéva vnoid.
Abnva: [TokiAn Xtod.



