OI NOMOI TOY XYMIANTOX XTHN EHIT'EIA KAI THN EIIOYPANIA ZQH

KE®PAAAIO XXIV | /‘

H Attty Pooig
tov A10épa

Koo uikn AieAkuoTivia

H 30vaun Tng OKOTEIVIG EVEPYEING
UTTEPRAiVEI AUTAG TNG OKOTEIVIG UANG
KaBwg TTpoXwpPdaEl o XpOvog

gy

\l-: el j.L"

Zxkoteiviy “YAn

TTEPIOPIEL
. ZKOTCIV-ﬂ “YANn
aTTwoEi
METAAH EKPH=H —
142




H AITTH OYXIX TOY AIOEPA

TS TN oTlyur TOL O LTIOATOUIKAG KAl O ATOUIKOG KOoUOg Tov avtithapfdvovtat ot
atoOnoeig pag, ovvdéovtal petalv Toug ue Tig voStalpéoelg evég KovoL LAIKOV, TIov givatl To
1810 to dtouo, o8nyovueba oto cuumépacua éti n VAN éxet Sty dvon.

H wpa etvat to anepa pikpd, o ABnp, wg IMpwrtoyevrg kat  dAAn to dmepa peydAo, dAt o
A101p, wg Mopdomontrg.
Svunepaocpatikd, o Mikpdkoouog ev8oyevamg, Aettovpyet

uéoa oto Meydakoopo.

Ouws, evedy pia un eyyevig uala, émwg etvar o ABnp, €xet
taxvtnta icwg peyalvtepn kran’ 1o Pwg, oe pta udla Tov
Meydkoopou autod eivat amayopeuTiko.

Yvunepaivovus Aotmdv, 6Tt of kdbe ocwua tov Puotkov
KOOUOU, OTO OLOTATIKO Touv VLAWK, e8pdlovrar Svo
KLV OoELG .

H xivnoig tov iStov tou owuatog oe oyxéon Séykov,
ovotaong kar popdig katr n kivnolg TnNg LTOATOULKHS
dourig, mouv eivar advvarov va Tnv ouvAAdPer to
uikpookdTio, Adyw NG A1yy1ddoug TaxVTnTdg Tng Kat
ToUv dmelpa pikpov ueyédoug .

; Ene1dr) duwg to ovolo tou un eyyevolg LTIOATOUTKOV
4‘- kéopou Tov Kiveitatr pe Ayyuwdn tayvtnta, Souet To
- T obvolo Touv Puotkol KOoUoL, dpa oTHV TPAYUATIKOTNTA
' 1o Xoumav sivar Axivnro, Adyw tng un eyyevotg Soung
™™g apxwknig udalag tov.

H xivnon twv $voikwv parvouévwy, mov tavtiletar oe Adyo Xpuvoov ApiBuot ue tnv aioBnon
Twv évtwv g Anutovpyiag, stvat pta kd0oSog Suvauikrg mov amoppéetl and v Akivnota, n
omota opilet kar tov AnéAvto Xpdvo.

O ApiototéAng eivar cadng otov mpoodioptoud g Evétnrag xar tng MovaSikdtnrag tou
KOoUOUL, oL £xouy TV Bdon toug otny Evéotnra tg Kivjoewg kat tng Kivntikig Apyrs.

Ané toug §vo kdopouvg Tou Aplototédn, o évag adopd otov «kdéouo g Awwviag Tagne» mou
etvat otaBepds, apetaPAnrtog kar Axivnros.

O dM)og, givat o kdéouog g atoBntrig Kivnong, g adiaxonng petafoAng, tng yévvnong, tg
$Bopdg xat g avayévvnong .

Kat ot 8o ApiototeAdikol kdouot, anoteAovvrat and pa Ogikry Ovoia, tov A1Bépal
Avtdg, o ABnp eivat «6 18106 0 kKéopog» kat tavtdypova o «Koouftwp» tov.

Ouwg, To «dvotypa» Touv Zounavtog, dSnuiovpyei optopéva epwtnuatikd: Apa yve, Koopoloyikn
otabepd elvar n evBoyeviig tdon tov Lovumavtog va dtactéAAetal Héow Tou XwpPoxPIVoL;

'H, to Zoumnav SractéAdetar, Sidtt evloyevwg eivar Axivntov, A1Bepikdv, kat wg ek tovTOL, N
StaotoAf twv IN'aa&iwv avtamokpivetal 1oéTiua otn GLOTOAY TG ATOUIKAG KAl VTIOATOUTKTG
UANG ToU;

Av xpivovue amd tnv 1ootuia VAng - evépyelag kar amd Tov TpodTmo mov ot Néuotr tnv
vnootnpifouvv, Stamotwvoupe dtt ev8oyevwg, To ovolo Twv avtiBétwy Suvdpewy Tov KOoHOL
teivouy abpototikd pog pia undevikr katdotaon, mov dev eivat dAAo and to Akivntov, Snladr
tov A1Bépa.
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H otyxpovn emiotnuoviky épeuva pag PePfatmvet 6t «otdoiun
katdotaon» (stationary state) eivat pia xpovikd apetdfAntn
katdotaon: «Mwa odaipa mov mepilotpédetar pe otabepd
pvBud, Ppiokerar oe otdowun katdotaon, emeldy Ppaivetat
i01a kdBe otryun, mapd To yeyovdg 6Tt Sev eivatl axivnTny.
Yty mepintwon avty, av To pwg Ttpéxel pe otabepn
taxvtnta otov opilovra tng emddaveiag plag odaipag,
évag e§wteptkdg mapatnpntig aAld kat £vag ecwteptkds,
Ba PAémouv dx1 pévov to Pwg aAdd kat v emiddvela g
odaipag, akivnn.

Av tpa o e§wtepikds §) 0 eowTEPIKOG TTapaTnENTHS, TANCLdost
v emddveia g odaipag kar apopowwbei and to mediov Tng
Spdong tng, o mapatnpntig Ba éxer e10éABer oe éva mepiBdAlov
Axivnrtov, yia tov amAé Adyo 6t i xivnon tov Ba éxet tavtioBel pe

E P
\ S/

™V TaxvTnTa tov Gwtde.

Av Tdhpa, To VAKS amé to omoio amoteAeital o mapatnpnTig kat To VAKO
mov amnoteleitar n emddveia g odaipag, eivar idta vAkd tov A1Bépa,
tote 0 TapatnpnTtig yivetar éva avamdomacto pépog tng odaipag, Tov
600 ekiveito pe yaunAég tayornreg Spwong (wrg, éPAeme tnv emiddveta tng
O, To «dvoryua» ov Toymaveos, odaipag amd péoa mpog ta ¢§w (Meydkoouog) kat tavtéxpova
Snuovpyel optopéva epwrnuatika. ané ¢&w mpog ta péoa (Mukpdkoouog).

Ortav éuwg o Taparnpntrg evtdxnoe va nebaver (Odvartog) kat umike otn 8ivn tng emidpdvetag
™™g odaipag, umike dnAady otov kdouo g Axivnoiag, téte, ovudpwva pe tovg Nououvg
¢ Iootwuiag 'YAng-Evépyelag, améktnos tnv mAfpn yvwon Twv AlTiwv TMOU GuVIOTOUV TO
mpaypatikd Xoumnav, yiati mAfov yvwpilet to Olov kat and ¢§w mpog ta péoa, aAAd kat and
péoa mpog ta £8w.

Ooco n MaOBnuatiky Emotiun amodeikvoer e e§iohoeig tovg Noupouvg tng Aettovpytag tou
Youmnavrog , To Xoumnav Ba anodsikviel v Akivnota Tov.

AxTiva ®wT6g

Mep1oTpE@OMEVN

Zpaipa
Maparnenriig MapatnpnTig
EVTOG ZQaipag EKTOG Z@aipag

Mua odaipa mov nepiotpéderar pe orabepd puvbuéb, Ppioketar oe ordoun katdotaon, ened dpatverar {8ia xdOe oriypd, Tapa
70 Yeyovds &t Sev efvar axivnn. Ztnv mepintwon avt, av to dwg Tpéxet pe otabepr taxvta otov opilovia tng emiddveiag
pas odaipag, évag eSwrepikds maparnpnths aAdd kat évag ecwtepikds, Oa PAénouvv 6xt uévov to dwg aAld kat v emiddaveia

g odaipag, axiv.
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Ortav petpdue n ovykpivovue anéd Svo Stadopetikd melpapatikd
nedia tnv Taxvtnta tov pwtdg oe oxéon ue éva uotkd aviikeiuevo,
omwg givatr n I'n, ave§dptnta anod to moéco kat g kiveitat n I'n
Tov amotelel To éva and ta dvo merpapatikd edia, To Pwg €yet
navra v {81a taxvtnta dtav tn ovykpivovue pe to otabepd
nedio vrtoPfabpov, Tov ABépa.

Kat tovto, §1411 0 A101p, Aoyw g Sirtrig dpvoewg Tov, Ppioketat
evloyevig péoa otn I'm adlAd kat péoa otov wkeavd Tou
nieptfdAlovrog xwpov, yéoa otov omoio kiveitat To pwg.

Apa, o petpoiuevog xpovog tov pwtdg, o olykplon ue o otabepd
nedio vnofdBpouv tov A1Bépa, eivat mavta id1og, ave§dptnta and
TOV TPOTO TOL Kvouvtat ota ovykekptuéva media Spdong ot
TapatTnPnTe.

Befaiwg, avtd 8ev ovuPaiver oe petprioelg petaldy xkivovuévwy
avTIKelUévwV Tou Puotkol KOoUoL, dTav Ta GLYKPIVOUUE UE TO
otaBepo medio vrofdBpouv tov Abépa, yia tov amdd Adyo, ot
Ol TayVTNTEG TOUG elval UELWUEVES, O OXEOT UE TNV TAXVTNTA TOU
Pwto.

O AB1p, wg «mavraxol mapwv» kat Tavtdxpova wg «ATelpogy,
ouVIoTd éva oloteAég kal odtpomo medio evidg Tov omoiov, To
dwg and dmov kL av TpoépxeTal, dtav cuykpivovral ot TayxVTNTES
Twv Stadopetikdv Stedevoewv Tov, givar mdvta otabepd otnv
UETPNON TWV 300.000 X1Aouétpwy avd SeutepdAertro.

Avto ovviotd Tov ATtoAuto Xpdvo, o pe Tdon svkoAia anéppre
o FEinstein.

Tt ovuPaiver duwg pe Tovg maparnpntés g Oewpiag Tng
YxetikdtnTag, mov o kdbe évag an’ avtotg xwplotd, popd to Sikd
TOU POASL Kat PETPA TIG TaVTNTEG KAl TIG CLVETIELEG TOL XPOVOU;

Mwg Aeitoupyei n Oswpia Tng MeydAng ‘Exkpnéng

H
ATIOLYOPEUTLKN

Apxn
tou Pauli

H Bewpia auth yevvriBnke 10
1925 an’ tov AuoTplaké @UGLKO
Volfgang Pauli nou tpnBnke
yU auté pe 1o BpaBeio NéuneA
10 1945. O Pauli @nuiZétav yia
v anootaBeponoinon  Twv
newpapdtiwv nou dnploupyoloe
n napouaia tou.

Mepvddvtag andé pia néAn, o
dldonpog BewpnNTIKGG (QPUOLKOG,
pnopoloe e thv «alpa Tou»
va odnyncel o anotuxia 6Aa ta
nelpdyata atnv {da néAn.

H epunveia tng «anayopeutikng
apxng» €ivat n akéAouBn: «Aulo
owpatidia o6pota, dev pnopel
va Bpiokoviat noté otnv dia
katdotaon, dev pnopel dnAadn
va éxouv Kat ta dUo Tnv dia
B¢on kat tny {dla Taxutnta, péca
ota 6pwa NG anpoodloplotiag
tou Heisenberg.

H «Anayopeutiki Apxni» e&nyei,
ylati 1a cwpatidia tng UAng dev
Katappéouv, dtav Bpiokovial
o€ pla Katdotaon noAU peydAng
nukvotntag, K4w and v
enidpaon TV SUVAUEWV MNou
napdyoviat ané ta cwyatidia
pe onwv 0,1 Kat 2. AnotéAeopa:
AGo ocwpatidia UANG, av €xouv
nepinou g (dleg BEoel,
npénel va €xouv anapaitnta
Ola@opeTIKEG  TaXUTNTEG, ME

anotéAegpa, TNV eNdPUEVN oTLyun
va OlagopornotnBolv oL BEoelg

H xivnon twv ¢vocdv darvopévav, mov tavtiletar oe Aéyo
Xpuoot AptBuod e v aiobnon twv évrwv tg Anuovpyiag,
elvat ma k40o8og Suvapkrg Tov anoppéet and v Axwvnoia
mov opilet kat tov AnéAvro Xpbdvo.
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