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KAacum ducikr), atoukn) Bempia, Kot o
TPoPNTIKOC Ap. MdaEyoveA!

Ex mpmdnc oyemc, n atoukt) Osmpia gaivetal va mopafialel Tovg
VOLOLG TOVL KAAGIKOV NAEKTpOUayvnTIGHoV. Kot dpmg, 1 KAaotkn
Bewpia ™ aktivoPforiog Bpiokel ywpo axoOua Kol LEGA GE Uia,
KPavtiKn doun 6mmc To ATopo. APKEL VoL TNV ETAVEPUNVEDCOVLLE
KOTAAANAQ...

KwaoTtag Matraypriotou

SHARE IT

Opiappfoc tns kiaoikijs Pvoiking!

Hiextpouayvyrixy  axtivofolria:  'Evag

Av avalnrovcape v Kopveaio popen g Bewpnrikng Pvoikng kotd tov 6ékaTo-Evarto
awova, Ba kataAnyoue yopic dvokoiia otov James Clerk Maxwell (1831-1879). Meta&hd
TOV TOAADV EMTEVYUATOV TOV, 0 Maxwell evomoince Tov NAEKTPIGUO KOl TOV LOyVNTICUO
oe pia eviaio nAekTpopayvntiky) Bewpio kol TpdPAeye TV VIOPEN TOV NAEKTPOUAYVITIKOV
KOUATOV, YOPIc TO OTOi0 01 EXKOVMVIES HaG, ALY aKOU TEPIGTOTEPO N 1010 pog 1 Con, Oa
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nrav advvotes. Avotvymne, o Maxwell épuye and ™ (on apketd vEog Kot dev uTLYNOCE VA
o1, Alya ypoOvio apyotepo, TNV TEWPAUATIKY emoAndevon g Oewplog TOoL Yo TO
NAEKTPOLOYVITIKA KOLLOTOL. ..

Yuyva OKEPTOUOOTE TOV NAEKTPIOUO KOl TOV UHOYyVNTICUO GOV 000 EEY®PLOTA POIVOUEVAL.
Koi, mpayupatt, epeaviCoov pio Oepeiiddmn dSwpopd: Eva miektpikd @optio d€yeton
NAeKTPIKN dOVauN oveEdptnTta amd TNV Kivnorn tov, eved O&YETol HayvnTikKn dvvoaun Hovo
otav Kiveitar. Av (ovoape e évav eEOMPAYHATIKO KOGUO OTOVL OAQ TOL MAEKTPIKE KOl TO
HayvnNTIKQ medior Epevay auetdfAnta péca otov ypovo, oev Oa eiyoue emiyvoon Ot TO
NAEKTPIKA Ko TOL LoyvnTikd @ouvopeva givor aAinAévdeta kol apoaio eoptnuéva. Amo
pnadnuoatikn dmoym, ot mepipnueg téooepig eliowoeisc tov Maxwell Qo éomalov oe 000
aveEaptta Cevyapla, Eva yio Ka0e medio (MAEKTPIKO Kot Loty viTIKO).

To 1831, 6uwg, oe pio oepd mepoudtov tov, o Michael Faraday ovoxdioye kTt
evolpépov: Kabe @opd mov éva poyvntikd medio UETAPAAAETAL YPOVIKA, £vO MAEKTPIKO
nedio khvel amopaitnTo TV Reavior] Tov! Av kot 0ev VITPYOV TOTE AVALOYES TEPOUUOTIKES
evoei&elc, o Maxwell mpofreye mwg kot 10 avticTpoeo Ntav aAndec. Aniadn, Eva poyvntikd
nedio eppaviCeton kdbe popd mov Eva nAextpikd medio aAralel ypovikd. Etot, dev Oa énpene
o010 €&ng va Ceympilovpe amOALTO TO NAEKTPIKA Amd TO LOyVNTIKO QAIVOUEVA, OOV TO
NAEKTPIKO KO TO ParyvnTiko mtedio potalovv va givor o€ otevr| £dptnon petald toug.

Ao 1oTOopIKn Aoy, £YOvUE €00 TNV TPAOTN Bewpia EVOTOINGNG POIVOUEVIKA S1OPOPETIKMDY
duvlpemv (OAANAETOPACE®V) — TOV MAEKTIPIKOV KOl TOV HOYVINTIKOV — O€ pia
eviaia nAextpouoyvntixy aiiniemiopaon. O €kootdg advag Bo devpuve TO «KASPO» TNG
evomoinong Pdlovtag oto matyviol v achevn Kot TNV 16 LPTY CAANAETIOPOCT), KOl KAVOVTOG
uio npwikn tpoondBeia vo evidcel 6to oynua Kal v d0votponn PapdtnTa. ..

Me v pofnuotikny wwoeuic mov tov di€kpve, o Maxwell kwdwonoince 1ta
NAEKTPOAYVITIKE QAVOUEVA LE TEGGEPLS EEICDGELS TOV TEPLYPAPOVV TNV GLUTEPLPOPA TOV
NAEKTPOLAYVNTIKOD eSOV GTOV YMPO KoL TOV YPOVO. ATO TIC EEI0MGELS AVTEG TPOKVTTEL TO
EVOLOPEPOV GUUTEPAGLO OTL TO NAEKTPOUOYVITIKO TTESTO EYEL KOUATIKES 1010TNTEG. ANnAadn,
pio. petaforn (dratapoyn) Tov mediov o KAMO0 GNUEIO TOL YOPOL OEV YiveTol aKoploia
aont| oe dAla onueio oAAG OdideTon HEC® EVOG HAEKTPOUQYVHTIKOD KOUATOS TOL
TaE10evEL e TNV TayLTNTA TOL PMTOC. E101Kd, 10 1010 T0 Pm¢ ivarl NAEKTPOLOYVNTIKO KOO
OV £YEL TNV WO10TNTA VAL YIVETOL OVTIANTTO amd €LAG Yo Tov AOYo Ot £pebiletl To asOnplo
™mg 6pactg Hag.

Agv yperdletar, vouilw, va tovicom v onuacio Tov NAEKTPOUOYVNTIKOV KUUAT®V Yo TN
oM pog! Méow avtav Aappavovpe eoc kot {éotn amd tov ‘HAo (aAAd, dvotuymg, Kot
GdAAeg akTivoPolrieg mov eivar PAATTIKEG Yo EUAC), AMOAUUPBAVOVE GTEPEOPMVIKT] LOVGIKN
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0T0 PadOP®VO, PAETOVIE TOSOGPAIPIKOVS OLYDVES GTNV TNAEOPOOT|, EMKOIVMOVOVLE LE TO
Kivntd pog mAépova... Ouwmg, Toc mopdyoviol avTd to KOLOTa,

Katapynv, Alyn opoloyia: H dSuddoom evépyelog HECH MAEKTPOUOYVNTIKOV KLUATOV
KaAgital  nlektpouoyvntiky axtivofoiio. (Xto €Eng Oa  ypapovue, ovvioua, «H/M
kouotoy kol «H/M axtivofolior.) 'E1cl, €va guoIKO GOGTNUO TOV EKTEUTEL EVEPYELD OTY
popeny H/M wopdtov Aéue O6tL ekméumer H/M  axtivoBoAio 1, amAd, OTL axtivofolel.
[Tapadeiypata t€To1wv cGuoTNUATOV ivot Ta dTopa, To Loplo, ot TuPVES, Ta Bepud copoata,
01 KEPUIEG TOV PASOPOVIK®Y GTAOU®V, KAT.

Ano pio mpooektikn e&étaon tov elodoemv tov Maxwell mpokdmter 61t m H/M
axtvoPoria mapdyetor pe Pactkd d00 TPOTOVC: (0U) LLE ETITAYVVOUEVO, UEUOVWUEVO NAEKTPLKG,
poptia, ko (B) ne ypovika uetofoilouevo. niektpixd peduata. Edkd, €va @optio mov
Kivetton pe otafepn toyvnto (eVOVYpappa Kol opoAd) dev aktivoPoiel. Xovnbilw va to
eENYD oTO 6TOVE HAONTES LOL YPTCULOTOIDOVTOC TV TAPUKAT® TOPABOAN:

M {eotf] pHépO TOV KOAOKOPLOV TTATE MG TO TEPIMTEPO VO ayopdoete Eva maywtd. [a va
poAdPete mpv Macel, anopacilete va o gdte otov Opdpo. Badilete apépyvor oe éva
evvYypoapupo povomdtt pe otabepd Pripna (dpa, pe otabepn tayvtnTa) Yopic vo mlpete
gldonon éva opunvog and pEAMCoEG mov cag akoAovfovv molopkdvtag 10 Taywtd cag! Otav
EQPVIKA TIC AvVTIAMOUPAVESTE, EMTOYVVETE TNV KIVNGY| c0¢ Yo v Tovg Eepiyete (gite TpEyeTE
O YPNYOPO TTPOG TO UIPOGS, €ite amAd aAralete katevBvvon mopeiag). Tpopayuévee, ToTe,
amd TNV Kivomn ocag auty, KAmoleg UEMGGES OmMOKOMTOVTOL A0 TO GUNVOG KOl TETOVV
HaKpLdL, YOPIc TOTE VO EXIGTPEYOLV...

Tt onpaivovv Ao avtd; To «maywtd» elvarl Eva MAEKTPIKO POPTIO TOL aPYIKA KIveiton Le
otafepr| TayOTNTA, LETOPEPOVTOS GTNV KaTe®OLVOT TNG KIVNGNG TOL TNV OAIKY] EVEPYELD TOL
H/M mediov tov (T0 «GUvog TV HEAICC®MVY), M omoia gvépyela pével otabepn. Otav to
eoptio emrovveTal, Eva LEPOG TNG evEPYELOS ALTNG (01 «UEMGGESH TOL TETACOV HoKPLd)
OmOoTATOL, KOTE KATOOV TPOMO, KOl AMOUAKPVVETOL TPOG TO OTELPO LE TNV TAXVLTNTO TOV
QmToS, VO popen H/M kopartoc. Kat, 6co mo peydin etvoun n emtdyvven tov @optiov, TG0
o peydAn eivor kor m evépyslan ¢ exmeunopevng H/M aktivoPfoAiioc otn povada tov
YPOVOV.

Ed®m, tdpa, pmopel va 1ebel 10 €€ng epdNUa: H emtéyvvon sivar kdtt 10 oyetikd. Av éva
QOPTIO EMTAYVVETOL MG TPOG EVAV «OKIVIITO» TOpaTnpnTy, owtd 0o PAEmEL TO Poptio va
exméunel H/M axtivoBoiia. 'Evag mapatnpntg, 0pms, mov kwveitor pali pe to poptio — dpa
t0 @optio eivar okivito ®G mpog avtdv — oS OBa eEnynoer v aktivoPoAic. oL
avTIAapPavetar;
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>t0 onueio avtd Bo mpémer va Bounbovue TV €vvoln TOL AdPAVEIOKOD GLGTHUOTOS
avapopdg. Eivar éva cvotnua cvvietaypévov (1 a&ovev) o mpog 10 omoio Eva eAehBepo
ocOUATIo (dNAST, £V GOUATIO TOL OEV TOV ACKOLVTOL dVVALELS) elte Kiveitan pe otabepn
tayvmnTa (evBOYpappo Kor opoAd) eite dev Kiveltoaw kaBoiov. O mapatnpnig MmOV
YPNOUWOTOLEL £VaL TETOL0 CLOTNUO AVOPOPAS AEYETOL adpavelokos mopoTnpnths. Me Bdon
tov Nopo g Adpavewg (mpoto vopo tov Nedtova), 600 adpavelokol mopaTnpnTeS
Kivobvtot pe otafepr) ToyuTNTO (OEV EMTOYYVVOVTIOL) O EVAG MG TPOG TOV AAAOV.

Avtd mov mpémel va Bopdpacte gival OTL 68 AOPOVEIOKE Kol LOVO GUOTILOTO OVOPOPAS
16y 0oLVV o1 vopol Tov Nevtwva, kabmg kot ot Vool Tov nAektpopayvntiopov. Edwkd, éva
nAexktpikd  ogoptio  ekméumer  H/M  axtwvoPoAion  Otav  emtaybveton ¢  TPOG
évav adpoveraxo mopatnpnty. O mapampng mov Kveiton poli pe To eoptio avtd dev ivan
adpavelakdc. 'Etol, av ko og ekeivov To @optio @aiveton axivnto, dpo Un-emtoyvvOouevo,
dgv €Yel TO «OKai®UOy Vo EPUNVEDEL TO. MAEKTPOUOYVNTIKG @aivopeva pe PBdon Tic
eflomoelg oo Maxwell koi, ov empeivel vo to kdvel, Bo @tdcer oto AavOaocuévo
cvoumépacpa 6t akopa kot £va akivnto eoptio aktvoPorel! v mpaypatikdtnta, PEPora,
TO POPTIO AKTIVOPOAEL EMELON EMTAYVDVETOL (W TPOS TOV AOPAVEINKO TOPATHPNTH.

O Maxwell Ntav dtvyog mov dev mpdAafe v Bewpio TG oyeTkdTNTAS, 0POV pe Pdon
vtV tvon oA g0KOA0 va amoderybel 6TL Eva Poptio mov Kiveital pe otabepr) TayHTNTA ©OC
TPOG Evay adpavEIOKO TapatnpnT 0V aKTIvOPoAEl. Ag dodue TOG:

‘Eoto @optio g mov xwveiton pe otabepn toydtnra (vB0uypappo Kol opoAd) o Tpog Evay
adpavelokd mapatnpnt O. Oswpodue kot Evav mapotnpnty O mov Kiveitoaw poali pe 1o
@opTio, Gpa eivar K1 oTOC adpaveloKOs (apov Kiveltan pe otabepn) ToydTNTO MG TPOC
tov O). Eneidn 1o g ivor axivnto g mpog tov O, 0 mapatnpng avtdg Ba avtilapupdveton
amAd €vo oTaTiKO NAEKTPIKO TTedio kat dev Oa kataypdopel ekmouny H/M axtivopforiog amd
10 ¢ (N H/M aktivofoiia mpobmodétet ypovikn petaforr) tov H/M mediov).

A¢ k@vovue tpa TV vrdbeon OTL 0 «oakivnrogy mapatnpng O, ®¢ TPOC TOV 0mMoio
10 ¢ Kivelton pe otabepn tayvtnTa, PAETEL TO0 ¢ Vo akTivoPoAel. ZOuQmve Le TV apxh )¢
oyetikotyrag, 1 H/M axtivoBorio dwadidetar pe v idwa taydtnta ¢ (toydnta Tov eotdg)
o€ OAa o adpaveElOKd cuoTirata avagopds. 'Etot, av o mapatnpntig O BAErel aktivooiia
oL O1didETOL UE TOYvTNTO ¢, TOTE Kol 0 mopatnpntg O Ba mpémel vo PAEmeL v 1010
aktvoPforio va dwadideton pe v 0w toyvtTa. Ounmg, 6mme eimape mponyovuEvms, o
napatnpntg O dev PAEret kopio aktvoBoria! Noti odnynOnkape ce dromo; Aot Kbvaple
o AavBacpévn vmobeon: o0t 0 mapatnpnc O PAEnel 10 @optio g va aKTIVOPOAEL.
Soumépacuo: To g 0ev umopet va akTivoBoldel av Kveital pe otafepn ToydTNTO OC TPOG TOV
adpavelokd mapatnpn O.
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YNUEIOVOVIE  OTL 1 EMYEPNUATOAOYIOL  TTOL  YPNOUOTOMCOUE  KOTOPPEEL OV
10 g emtayvveTo ®G TPos tov O, apov o mapatnpntng O mov Kwvettar pall pe To eoptio
dev givol TOPa AdPOVELNKOG KO, GUVETMG, N apyN TNG OXETIKOTNTOS deV Umopel mAEOV va
ypnowomomBel yia va cvuoyeticet Tic mapatnpnoels twv O ko O,

Kiaoiwky Pvoikny kar atouiky Oswpio: Mio 0voKoin cyéon,...

‘Eva atopikd cvotnuo amoteAeiton amd €vo mAn0og OeTikd kot apvnTikd QOpTICUEVOV
cOUATIOV (TVPNVOG KOl NAEKTPOVID, AVTIGTOLY0) TO OTOi0. GLYKPOTOVVTAL HETOED TOVG LE
NAEKTPIKEG OLVAUELS £TOL MGTE TO GVOTNUA Vo elvar evotalfés (va datnpel v ToLTOTNTA
TOV) Y10 Eva. LEYAAO YPOVIKO OLAGTNLLO.

Onwg pmopel va amoderybel, Eva GOGTNUO QOPTIGUEVOV COUOTIOIMV dgV lval duvotd va
Bpioketon oe otaTIK 100ppomics KAT® omd TNV EMidpacn MAEKTPIKOV Ovvapewv. Ta
copatiow Ba mpénel va Ppiockovrol oe kivon ko, ETEWON 0 YOPOG TNG Kiviiong Tovg givat
TEPLOPIGUEVOC, M 01ebBVVOT TG TaXOTNTAG TOvg B mpémetl va petafdAieton cuveyms. Mg
Ao Aoylo, To copotiot B £xovv (TOLAGYIGTOV KEVTPOUOAO) ETLTAYLVO.

Ouwg, ooueova pe v KAoown Oeswpia, kabe emtayvvopevo ooptio ekméumer H/M
aktvoPoria ydvovtag dopkac evépyewa. 'Etol, péoa og moAD [Kpo ypovikd ddotnuo to
cvoTNUo B0 TPETEL VOL GUPPIKVAOVETOL KOL VO KOTAPPEEL, YAVOVTOS TEAMKA TNV TOVTOTNTA TOVL.
Kéti tétoto (evtuydg!) dev cvppaivel 6ty TpayloTikdOTNTo, 0pod TO OTOMKE GUOTNLOTOL
etvarl evotodn.

‘Eva dAlo @oarvopevo mov amortel e€ynon etval 0Tl To ATOUKO GUCTUATO EKTEUTOVY KoL
amoppoovv v H/M aktivofoMa pe tpomo emidextiko. Anhadn, kdbe té€to10 cLoTNUO
OTOPPOPA KOl EKTEUTEL CLYKEKPUEVEG UOVO cvyvotteg oktvoPforiag. Omwg Aéue, TO
QAGO EKTOUTNG KOl OmTOPPOPNONG TOV GULGTNUOATOS &ivol ypouuixo. Avtd 1 KAAGIKN
dvokn emiong advvarel va to eénynoet.

Exel mov amotuyydvel 1 khaotk] Bempia, avarappaver opdon n kPaviikn. Ag e€etdoovpe
TG ovpPaivel avtd, Taipvoviag ooV TOPAOEYUO TO ATAOVGTEPO OTOMIKO CUGTNUO: TO
dropo tov vopoyovov. Kat, mpwv am’ 6Aa, ag dodpe Ko Al YTl €va T€Tol0 GVoTNUO gV
etval duvatd va pehetnet pe 6povg kKhaotkng Duoikinc.
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Movtélo tov Rutherford: Mio onuavtiky opyn, ue TpofiuotiKe COUTEPACUOTA. ..

To mpwto cOyypovo povtélo tov atopov mpotddnke to 1911 and tov Ernest Rutherford.
XV amAoVGTEPT] TEPIMTMOT), ALTH TOV ATOLOV TOV LOPOYOVOL, TO HOVAIIKO MAEKTPOVIO
KWVEITal KUKAMKG YOpw amd tov mupnve (Tpotdvio) e otabepn yoVioKn ToyvTNnTo Kot
avBaipetn aktiva Tpoylds.

H ewcdva Bopiler mv xivnon evdg miovitn yopw and tov ' Hlo, 1§ €vog 60pupdpov yOpw amod
gvay TAovn . Me pia Baoctkn) dtapopd: oty TEPINTOON TOL ATOUOL, 1| Kivnon opsileTon o
H/M oAinenidpaon (tnv 6Ovaun Coulomb avdpeca ce TpoTOVIO Kot NAEKTPOVIO) Kol Oyt
ot Papvra, 6T cvpPaivel oto TAavnTiKG cvotuata. Kat, ene1dn 1o nAektpdvio €xet
KEVIPOUOLO emTdyvvon AOY® TG cuvexovs UeTafoAng otn oedbBuvon g Kivnong tov, 1
KAoowm Oewpia mpoPAénel Ot 10 dtopo Ba mpémel va eknéunel cuveyxwg H/M axtivofoiia
YOVOVTAG EVEPYEWD, LE OMOTEAEGUO T OKTivVOL TNG KUKAIKNG TPOYLIS TOL MAEKTPOVIOL va
LELDOVETAL OAOEVA DGOV TEMKA TO NAEKTPOVIO VO LETATEGEL LEGN GTOV TLPTVA TOL ATOLOV.
Kot n petantwon avtn, mov Bo orpoave oAk Katdppevon Tov atopov, o cuveéfarve péca
oe omelpoerdyoto ypovikd dSwotnuo! Kot téroto, PéPora, Oev mapatnpeiton oty
TPOYLOTIKOTNTA: TO GTORO TOL LOPOYOVOL — OTMG KOl EKEIVAL TV LITOLOITWOV GTOLYEIMY —
etva doun evotabng.

H 1otopia, dpme, £xet kat cuvéyeta. Kabdg Ba petafdiiovioav cuveymdg 1 oKTiva Tg TpoyLiC
TOL MAEKTPOVIOL KO 1) EVEPYELX TOV OTOLOV, e Opoimg cvvey Tpomo Ba petafarroTay Kot
n ovyvomta s H/M aktvoBoriog mov Ba e&énepune to dtopo. Onwg OO avoQEPALLE
TPONYOLUEVMGS, TO ATOWO dEV POIVETOL VO EKTEUTOVV OKTIVOPOAIN KATA TPOTO GUVEYT], OAAL
K6Oe ATOUO EXKTEUTEL EMAEKTIKA GUYKEKPIUEVES GLYVOTNTES AKTIVOPBOAING, YOPAKTPIOTIKES
TOL OTOHOV. AnAadN, TO PAGUATO EKTOUMNG TOV ATON®V (OT®¢ emiong Kot TV popimv)
elvan ypauyuixa.

To povtéro tov Rutherford, Aowmdv, av kol amotérece €va mPAOTO ONUAVTIKO Prpo otV
KOTOVONGON TNG ATOUIKNG OOUNGS, 0ev e€nyel 1060 TV €voTdbela, OGO KOl TNV YPOUUIKOTNTO
TOL PACUOTOG EKTOUTNC TV atop®my. Kot edd pmaivelr otn oxnviy 1 kPaviikn Bewpio. Me
TIC OPYIKEG OOVVOLIES TNG KL OOTY)...

Movtélo tov Bohr: «Ilavtpebovrag» KAaoikés ue KBavTikég 10€eq...

To 1913 o Niels Bohr emyeipnoe va «dwopboceyy T advvopieg Tov HOVTEAOL TOV
Rutherford yia 1o dtopo Tov vVOpoyOVOL, TPOTEIVOVTAG £VOl LOVTEAD TTOV GLVOVALE KAAGIKES
EVVO1EG OTG 1) TPOYLA EVOC COUATIOON, UE VEMTEPIOTIKEG 10€6eC OMMG 0 KPAVTIOUOS TNG
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GTPOPOPUNG KOL TNG EVEPYELQG.

O Bohr gumiovtice 1o povtélo tov Rutherford ywn to vdopoydvo, mpocHBitovrag ovo
aSioporo:

1. To nAektpovio dev emrpémeton va, daypapel avboaipetes TpoylEg YOp® amd tov moupnva,
oA TPETEL VO KIVEITOL G€ KUKMKES TPOYLES LE avoTNPd KAOOPIGUEVES OKTIVES. XTI TPOYIEG
avTéC T0 MAEKTPOVIO dev exkméumel H/M aktivofora, kot 1 evépyelor TOL aTOUOL Eivat
Kkabopiopévn kat otabepn.

2. To dtopo axtvoPolrel povo 6tav 10 NAEKTPOVIO UETATIMTEL OO pio TPOYIO LEYUADTEPTC
EVEPYEWS OE Wia TPOYd WKPOTEPNG EVEPYEWNS, HE TOPAAANAN pelwon TG okTivag TG
TPOYLAS ToL NAeKTpoviov. H evépyeila axtivofolieitor otn popen evog pwrovioo.

H 6ewpia tov Bohr &nysl v ypopukodmto 100 QAGUOTOS EKTOUTIC TOL VOPOYOVOU,
TPOPAETOVTAC GMOOTA KOl TIG GUYVOTNTES TNG EKTEUTOUEVNC akTivoBoAiac. H ypappukdtnta
avtn eényeitan pe amAd TpoOTO ¢ €ENG: e Hia HETAMTMOT TOL NAEKTPOVIOL oo pia TpoyLd
evépyewog E oe pio tpoytd pikpdtepng evépyelag £, 10 ATOUO EKTEUTEL EVEPYELD GTT) LOPON
evog owtoviov ovyvomtag v=(E—E")/h, 6mov h m otabepd tov Planck. Ko, emeidn
ta E xon £ maipvoov drokpttég kot oyt avbaipeteg TIHES (ONAOT, 1 EVEPYELDL TOV OTOLOV
elvon xPavriouévny), to 1010 Ba woydel Kol yo TIC ovYvOTNTES v NG ekmeunopevng H/M
axtivofoiag. ‘Etol, o xPaviiopndc tg evépyelog eivor otevd ovvoedepévog pe TNV
YPOUULKOTITO TOV OTOUIKOD OAGUOTOC EKTTOUTTC.

To povtérdo tov Bohr «mdoyew e dvo, kupimg, onueia:

1. Evdd mpofAémel 6ot TO0 GACHO EKTOUTNG TOV ATOLOV TOV VOPOYOVOL, ALOVVATEL VO KAVEL
70 1010 Y10 dTtopa pe OVO N TEPLGGOTEPQ NAEKTPOVIAL.

2. Apnvel aveénymto to OTL OTIS EMITPEMTEG TPOYIES TOL TO MAEKTPOVIO, OV KOl EXEL
KEVIPOUOAO emitdyvvor, dev axtvoPorel, mapafralovtac £T61 TOLG VOUOLS TOL KAOGIKOU
NAEKTPOLOLYVITIGLLOVD.

Kot ota 00 avtd {ntipato divel amoaviioelg  kfoviounyoviky. Oa emkevipmbBodpe €00
0TO 0e0TEPO.
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Ilag n kfavrounyoviky coupiiivver tov Maxwell ue tov Bohr!

SOUPoVE e TOV KAOGIKO MAEKTPOUOYVNTIGUO, £VO CNUEWKO QOPTIO TOL EKTEAEL OUOAY
KUKAMKN Kiviion ekméumel aktivofoiia AOY® g KEVIPOUOAOL emitdyvvong Tov. Avtibeta,
Eva, KUKMKO NAEKTPIKO pedua otabepng éviaong dev axtivoPorel, apov to H/M medio mov
mopdyetl etval oamAd éva otatikd payvntikod medio. Kai, o0nwg avaeépaue vopitepa, 1 H/M
axtvoPoiia TpobdmobEtel ypovikt| petafoin tov H/M mediov.

Oumg, oty KPavtounyavikn 1 £1KOVO €VOS GTUELNKOD POPTIOL OV Kiveitat o kaBopiouevn
TPOYI8 OTEPEITAL VONLOTOG, ApOV N opxH TS afeforotntag dev emTpEnel vo. yvopilovpe v
akpipn 0éon kot v axpPn ToayxdTTO EVOG COUATIOOD TOV HIKPOKOGHOV. XN 0éom TV
TPOYLOV, 1 KPAVTOUNYOVIKT LML Y10, OTATIUES KOTOOTOOEIS U KOAE KOOOPIGUEVES EVEPYELES.
Ko, ot 6¢om g kivnong evoc niektpoviov og kabopiouévn tpoyld Yop® and Tov mouprva,
N Bewpio mpoteivel éva «peduo mbovotnrocy mov oyetileton pe dheg T BEcelg OTIC OMOiES
umopel va Ppedei to nhextpdvio kotd v kivon tov. Otav 10 nAektpdvio PpiokeTon og pia
amd TIC OTACUUES KOTACTAGELS, TO OVTIoTOL(0 pedpa ThavotTOg Elval ypovika arabepo.

Eni miéov — xou avt) elvar pio kpiown vrndbBeon — 1o pedpo mBavoOTNTOG Umopel va
OeopnBel g podnuotikd aviroyo evog niektpixod peduoTos YOP® OO TOV TLPTVO TOL
OTOMOV. X€ M0 GTAGUUN KATAGTAGCT, TO NAEKTPIKO peda avTo givar ypovikd otabepo. Kat,
oOUEOVO LE TNV KAaolkn Bewpia, éva otabepd pevpa 0ev amoteAel myn exmounng H/M
axtvopoAiog.

Ag mape, €101KA, 6T0 ATOoLOo TOV VOPOYOVOL. Ot emTpentéc Tpoy1EC Tov Bohr, o kdbe pia ek
TOV 0moi®mV TO MAEKTPOVIO €xEl KOAG KOOOPIGUEVT EVEPYELD, OVTIOTOLOVV GTIG GTAGILES
KATooTdoel TG KPpavtopnyaviknig. Kot 0nwg mpoavagEpape, 0TI KOTUOTACELS ALTEG 1
Kkivnon Tov nAektpoviov eivarl 1oodvvaun pe Eva NAEKTPKd pevpa otabepng évraong. Etot,
oT1G «K0TaoTAcElg Bohry 1o dtopo dev axtivoPorel, ekTdg av TO NAEKTPOVIO HETATEGEL OO
pio. Koatdotaon VYNAOTEPNS EVEPYELNG GE MO KOTACTOOT YOUNAOTEPNC EVEPYELNG, OTOTE TO
dtopo o ekmERYEL £vol PMOTOVIO GLYVOTNTOS OVAAOYNG LE TN O0popd EVEPYELNG OVALEGOL
oT1G 000 KOTACTACELG.

Otav, tdpa, T0 ATopo TOL VIPOYOHVOL dEV LIOKELTOL GE EEMTEPIKT JEYEPON, TO NAEKTPOVIO
TOL «TPOTIUEY Vo PploKeETON GTN GTAGIUN KATAGTOON LE TNV YAUNAOTEPT dLVATH EVEPYELD,
avtiotoyyn g mpodS (Bepeddovg) tpoytdc tov Bohr. Koi, emedn 0Oev vmdpyet
SVVOTOTNTO TEPALTEP® UETUTTDOGEMY, TO NAEKTPOVIO TOPAUEVEL ET” AOPIGTOV GTY| OEPEAMDIN
KOTAGTOON, EVO TO ATopo OV €xel TALoV TN dvvatotnta vo, aktivoPoAel. H evépysia tov
aTOMOL pEVEL £T01, oTafEPN, Kl TO ATOUO ATOPEVYEL TV KATAPPELOT).
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Avtikafiotovtag, Aomdv, TIG N-KAAoKEG Tpoylég Bohr pe tic otdotipeg Kataotdoelg g
KBavtopnyovikng, kot Oewpaviag 01t 10 kPaviikd pevpa mhovotntag tvar avdioyo evog
TPOAYLOTIKOD NAEKTPIKOD PEVUATOS TOV TTEPPAAAEL TOV TUPNVA TOL OTOUOV, KOTOANYOULE
OTO GUUTEPACLO OTL TO ATOLO TOL VOPOYOVOL eivan evotabég cuotnua. Ko, To cvunépacpa
avtd givol cOpeovo pe pio kaBopd KAACIKN opyn: 0Tl &va Ypovikd otabepd MAEKTPIKO
pevpa doev aktvoPfolel evépyeta. Tlapd v apywn aunyovio Tod Rutherford, o Maxwell ko
o Bohr pumopovv, tehxkd, va yivouv ¢iiot!

Emiloyog

Amo @rlocopikn amoym, Bo Aéyape OtL N KPavrounyavikn Oyt uoévo dev Koatapyel tov
Maxwell g 6,11 apopd To PUVOLEVO TOV UIKPOKOGUOV, OAAE KAT® OLGIOV TOV SIKOUMVEL.
Apxkel, BEPara, vo emaveeTacTOOV «OVTOVONTES) £VVOlES TG KAAOIKNG DLGIKNG, Ommg 1
TPOYIE EVOG COUATIOON MG YEMUETPIKOG TOMOG eMaKPPDS Kaboplopévemv onueiowv amd ta
omoio T0 coUATIO dEpYeTOL o€ amoAvTa Kabopiouéveg ypovikés otiyuéc. H emaveétoon
ot emPdiietor AOY® TS apyng TS apfePardtntag, OUPOVA LE TNV OToin dEV EMTPETETOL
va yvopilovpe AETTOUEPEIEG TOV MIKPOKOGHOL o€ TAEN peyéBovg ovykpiown pe (M
kpoTepN omd) exeivn g otabepdg Tov Planck.

Av okeprodpe 6Tt Tov niektpopayvntiopd tov Maxwell dev appiopnmoe ovte 1 Bewpio ™
OYETIKOTNTOC (KATL TOL €KOVE YL TNV VELTOVEWL HNYOVIKY), KoatohoPoivovpe yroti o
neydAog avutdg emotnuovos tov 190v awdvo dwkaimg pmopel vo yopaKTNPIOTEL ©C O
Kopvpaiog Bewpntkoc Gvokog mptv Tov Atvetdv!

* 10 m10 TAV® KEIUEVO OTOTELEL UETOPPATUEV] KO
EAOYPA. OTTAOVOTEDUEVT] EKOOYH TOD TOLOCYWVIKOD
emiatyuovikot aplpov "But, how can the atom be
so stable, Dr.
Maxwell?" (https://arxiv.org/abs/2105.08421)
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