Atouxzn Aoun
™S YAng



KE®PAAAIO

Atopuxn Aoun tng “YAng

DLAOCOPIRES ATTOPELS HOTA TNV OLQ-
KaLoTTaL

H vrt60eom g aouvéyelag g UAng, olupmvo
ue v omoia 1 VAN madtL eppaviCeTon parQo-
OROTURA OUVEYNS atoTeLe(Ton amd ueydio aud
WxEMV owpotdimy, Ohady elvol Wreooromrd
QOVVEYNS, Elval TTOAD TTOMAL.

O AvoEayopog (epimov 499-428 m.X.), évag
antd Tovg TeEAEVTOOVS QLAooGpove ™C Tovinig
oxoMig, dtatimmwoe v vdBeon ot n VAN amote-
Aelton amo Amelo aQLOUG WHQOOKROTILRMV OWUO-

TLOlwV, TaL oTToloL OVOROoE ouotouerj. Ta opolone-
o frav «adnuovoynTa xow GeOaQTE» ®aL TEQLED- |
xov, oe eEapeTnd x xMpoma, otdimote v-
TWV 00TWV, TO. OO0 Oi-
O Eumedonhijg, 00yyoovog tov AvaEayda, v-
L on yng, 2 péon vepoy
dov «oilwpdtwv» (vepd, agpag, gutid, yn). Me |
tov Epnedonhj ewodyeton n aveihmpm 6t Gha ta
000TE. OVTIXEIUEVTL TTOV VITAQYOVY OTO XOOUO OTTO-
tehovvion amd cuvOVaouoUs otV Tov oLllmud-
tov. H droyn 6t 1) ¥y amoteheiton omd t€00€QLs
UOvo Paowréc ovrdmree epgpoviCetal mol Siode-

TAQYEL OTOV 0Q0TO ROOUO.

néBeoe ™V VTOQEN TEOOAQMWV JLAPOQETIRWV EL-

O Eumedorhic dpioe
™y mocotwy oyéon

motehovvtan amtd 8 ué-

now 4 uéon potds. H
avTiAnym ovn wtoel
va. BewonBel avtiotot-
%N TOU VOUOU TWV OTO-
fBeodv  AOyov  TOU
Proust.
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«&ten  GrTopo kol
KEVOV»

- , > —
«pyog eivol  TO®V

OAov atopovg Kol
KeVO,
TEVTO VEVOUTIGOOL»

a
- -
b _;'

Anporerrog (mepimov
460-370 w.X.). Agyol-
og "EMwvag guhéoo-
pog amd o APomoa.
™e Opdnnc. :

John Dalton (1766-
1844). Ayyhog ymut-
%n0g, nanuoTrdg ®o
@uhooogoc. ITépay tmv
UELETAV TOV YLOL TNV O

YOOWE AETTOUEQMS TNV

VIOUOGS».

: dopévn agydtepa oty aELOTOTEMXY PLAOCOPIC.

H modtn dtatimmon wog meoryatikig atopL-

®1ig Bemplog, ue ™ ovyyxeovn €vvolo, CUVOEETOL
| ue Tig 1WEeg mov avENTUEE 0 AEURITITOS ®aL O WOL-
© Onmic Tov AnuérLToc.

W0 & GAko
| 08 WMEOOXOTKG EMTEdO oW ELOTyarye TV €v-
| VOLOL TOV OTOLYELHOOVS, OUOLOUOQPOV KON ATUNTOV,
Mrad1 adaipetov dopurov AiBou g UAng, Tov a-
i Tduov. To dropa folorovior, ovugmva ue T Bew-
i olo Tov, 0 ouveyr xal Tvxala zivnon péoa oto
{ REVO.

O Anuoxrpirtog didae v aovvEyelo g VANG

H atounr] Bemoia tov Anudroitouv fray 1 win-

i pgotepn Bewola yia T douni T YAng, o iye o-
- vamruyBel Ewg exeivny mv emoyy. TTapdha avtd, ot
OVTLMPELS TOU ANUOXQLTOV TTOQOUEQIOTNXROV OF
: ueydho Babud and g Bempieg Tov MAdtwva ®an
: 0V AQLOTOTEMY), OL OTTOIEC HVOLAQYNOOV YICL TTOA-
A xo6vio 0To duTnd néopo. Metd v xhaowx &-
: oy, to. dropo emaveppaviCoviar oty Evpdmn
: 10 17° cuddva.

St0 wedta YoV Tov 197" cudva, Tor SLoErMg

| oVoOoWEELVSpEVLL TEELQOUOTHG dedopgva odYym-
i oav tov J. Dalton (NtdAtov) ot dlatimmon wog
oooTrNS atouxrig Bempiog, 1 ool amoTéleoe
- ™Y aEy ™S 00YXe0vNg EmoXS 0T xnuelo.

Tomxy Oourj, mEQLE-
- Bewpio Tov, ovvoyiLovrar oo eEfg:
TE.ON oM TS O OWUATO-
Yilog and mv omola §-
mooye. o to Adyo ow-
10, M axowuatopic o-
vopdgerar xon «dohto-

O vrobéoeig, otig omoieg o Dalton otijolEe

H ¥An ovviotatol amd eEaetind, uned, ®ou o-
draipeta ompariowa, To dropa. ‘Ola to droua
evog otouyeiov elval avouoldtumo, dMiadn €-
¥ouv 10 (010 uéyebog, v dro pdo xow ooL-
xnoiCovror amd g ideg Wotteg. Ta droua



ATOMIKH AOMH THX YAHZ

35

evGg oTolyelov elvon dLooQETRE 0mtd T GTo-
L ov odfymoay ayud
oty vtéBeon Gt Ta G-
Ouymurég evidoeig ovvriBevrol omé dropo. dY-
0 Y TEQLOOGTEQWV OTOLYXEIWY, TOL OOl CUV-
dudatovron petofl tovg oe naboolopéveg, a- |
mhéc avaloyiec. O Adyog dmhadi, Tov adpoy :
TOV aTPmV TV ototxeimv avd dbo, mov ovp-
UETEXOLVV 0T YNULXY] Voo, elvol unEog oneé-
QOILOG OLOUGE 1 YAAOUO UAQMV AREQOUWY O~
omynOnre ot oxéym
i 6 vndgyovv dropa
i SLagopwV peyeddV.
H vréBeon ot amotehel eounveio tov vo-
Uov TV otadeQwv Adywv touv Proust, 06T, e@o- |
ONOE VO TEQLYQOPEL TN
- dopi
%Ol TO. ATOoUo ToV {OLov atouyeiov €xouv v (dua
udaco, ov avaroyieg Twv palov tTwv otoryelwv Oa |
: éva dtopo). Avuhi-
L @Onre, Spwe, OTL OL
Kotd ) dudoneLa Tmv xnutnayv Qovougvmy, ta
dropa amhd dromeiovtor xow avadiotd.ooo- |
VIO XWEIG VO XOTAOTEEPOVTOL 1] V. dnuove-

uo. GAOV TV ALV OTOLYElmV.

olBumv.

ooV Ta otoyela evavovior pe otafepEg ovohoyi-
€C OTOUMV YLO. VO OYNUATIOOUV YNURES EVAIOELS

elvau emtong otabepégc.

youUvTaL VEQ.

@Bapotag g UAng tov Lavoisier.

ZNuepa elvor yvmoto Ot ta dtopo dev elvor o-
dafpeta ahld dopovvtow omd dhho uxEdTeQa |
owpoaridio. Tapdha autd, ol vrobéoelg Tov Dal-
e €K TOU U1 OVTOg
: ylyveoBol undé eig
{10 un v @Beipe-
oo (dmmg draomle-
Taw oto €pyo «Biolr Pi-
: Ao0GpmV» Tov ALoyEvn
¢ 00 AagoTiov).

ton eivot, otV ovoia, opOEe.

O\ uehéteg tov Dalton,

TOUO. SAMV TV OVOLHV
€youv to (dto uéyebog.
H vnébeon oty Oev
WTOQOUOE VO EQUNVEV-
OEL TNV TQAYUOTLXY| OV-
UTTEQLPOQA TV OEQI-
wv. “Etol, o Dalton o-

O Dalton dev emuyel-

WV oTOumv
(omv moayuoTraTTo
de yviolle modg elvo

dopopeTnég OG-
TES TOV OTOLYE(MV UITo-
QOUV vo. gounvevBovv
ue ™V maQadoxn T

ALOLPOQETIRATNTAS TV
H vréBeon avnj epunvever to vouo g o- :

ATOUMVY TOUG.

O Anuorottog, o€ Th-
oN OoVUQPVIOL UE TIS
OUYYQOVES QVTIMELS,
vrootjole: «MmdEv
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O Avogadro, petd ™ |
dtarimmon mg vehe-
oNg TOoV, TEOYWENOE
ot dLdxELoT avdueoa
OE WG OV OVOUOOE
«anéoauo péoLay (ta
uopLo. 6w €VVOOU-

VIOl ONpeQQ)

«OTOLELDdN  PHoQLO»
v 6yrnov touv Gay-Lussac, o Avogadro amwod€y-

(to dTopa).

noL

O vOuog TV 0EQTMV OYHRWV KO 1 V-
mo0eom Avogadro. To uopLo

To 1808 o Gay-Lussac diatimmoe 1o vopo Tov
a€QIOV 0Y2ROV, CUUPOWVO UE TOV OTTO(0:

2e otaleif wicon xat Osguoxoaoia, ot Adyot Twv
OyxOV TOV AEQIMV, TOV AVTIOQEOUY 1f TAQAYOVTAL OE
uia ynuixy avriogaon, eivar Adyot aTioy axsoaimy
agtluav.

TNo Topdderypa, xatd v avtidQoon oynuaTt-
opov VdQUTUWMYV, 2 GY®OoL VOQOYOVOU EVIIVOVTOL
mdvto. ue 1 dyrno oEuydvou now mopdyovion 2 6-
YHOL VOQATUMV.

2 L vépoyovov + 1 L o&vyovov — 2 L vdoatudv

‘Ouoia, zatd ™V avtideaon oyNUaTlopoy -
uwviog, 1 dyrog alotov evaveton mdvro pe 3 6-
YROUS VOQOYOVOU %O TTOQAYOVTOL 2 OYROL CLUIM-
viog.

1 m’ akdrov + 3 m’ vogoydvov — 2 m’ auuwviac

Atya xodvio apydtepa, to 1811, o A. Avogadro
(Apoyravto) duutinmmwoe TV ToQoxdTw VITOOE-
on, M omota ONUEQA EIVOL YVWOTY] WS VOUOS TOV
Avogadro:

“Toot dyxot agpiowv otig idLeg ovvOIjxes Ticons xau
Osouonpaciags megiEyovy Tov idio agtfuo pogiwv.

I'ia tov Avogadro, «uoQLo» 1Ty Ta «OTOLYELM-
O ompotidlo» artd T 0ol AToTEAOUVTOY TA O
€ota. ['ia va epunvevoet, Sumg, To Voo TV aeQi-
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%E OTL TO «UOQLO» OQLOUEVIV OTOLYELWV OTOTENOV-
viow ot dU0 1] TEQLOOBTEQN ATOUCL.

& Iiupmva (e 1o vopo tov Avogadro, dUo 6yxot v-
O0OTUMV TTOETEL VO TEQLEYOVV SLITAGOL0 0QLOUG poQimv
ard €vav 0yxo oguyovov. Kotd v avtidpaon oynua-
TLOPOU TMV VOQOTUWMYV, 0TTO EVOV GYRO OEUYOVOU TTalQd-
yovtan 8o Gyrot vdpatuav. Erouévmg, to népLo tov o-
Evuydvou mpémeL va meQLEyeL dTAdolo aplbus atépumv
0EVYOVOU amtd €va uéELo vepov. Agov ta drouo. eivol
0dL0{QETO, TO UGOLO TOV VEQOU TTEQLEYEL TOVAAYLOTOV €-
VoL ATopo 0EVYSVOU %o ROTA OUVETELX TO UOQLO TOV O-
Euydvou mepLéyel tovhdytotov dvo dropa. Enueoa &i-
VO YVOOTS GTL TO HOELO TOV OEUYOVOU atoTeAETaL 0Td
dvo droua.

A6 avtiotouyes avtdedoels amodemvieTal 0Tl To
uGéLaL Tov VOPOYSVOU, Tou aLdTOV, TOU Yhweiov 1o dA-
Mov aepimv otoryelmv amotehovvtan, eniong, amd dvo
atouoL.

VUV LE TIC ONUEQLVES OVTLAELS:

Mooto eivar uia ogiouévy xar Otaxoitij, nie-
xTQUxd 0VOETEQN oudoa ad TovAdyLoTov 0vo dro-
Ha, EVOUEVa ueTalu TovG ue EARTIXES OUvdueLs.

"Eva uéplo pmopet var astoteheital otd droua
Tov dLov otouyelov, omdTe eival uopLo atoryeiov,
N 076 dToUa JLAPOQETIHMV OTOLYEIMYV, OTTOTE €i-
VO UOQLO YNULKTS EVWONS.

O peydheg avoralielg ota €A
tov 19” awwva

To téhog Tov 19°° now ou ayég Tov 20°" audva
YOQOUTNOICOVTOL OIS oL OELQC UEYGADV OLVOLROL-
MOWYEWV 0TO MO TOV PUOLKMV ETOTNUWOV. TV €-
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Ou antiveg X ovanahy-
@eOnrav to 1895 oamd
tov W. Rontgen. I1p6-
newwon yuo Stewodvmn]
nhextoopayvnTxy -
xtvofolia, mapduoLa
UE TO 0UT6 PG MG |
1e O W#QGTEQO -
- otw0el 6TL %oTd ™) StELeVON NETOLHOU QEVIOTOS
uéoo artd ocwlnva VYmAol xevol TOQAYETAL OO
O W. Crookes omtédeiEe
6t ov xaBoduéc anti-
VEC ULVOUVTOL OE VOO
YOOUL] %O UTOQOTY VOL
TEQLOTOEYOUY €var -
%00 gvaiodnto poho, 6-
TOV  TQOOTRTOVY 0T,

210G KUUOTOC

TEQUYLA TOV.

Zvumépave emiong ot
oL xabodunég axtiveg
glvar o1 NAenTOd |
QOQTIOUEVIV OWUOTL-

dlwv.

TTOYN QT AVOXOAITTTOVTOL OL ®OBOdWMES anTiveg,
oL axtiveg X, T0 NAEXTEOVLO, TO TEWTAVLO, TO VE-
TOOVLO RO 1) QOOLEVEQYELXL. OL VOROANPELS OUTES
odynoav oto cuumEQaoua OTL TO. GTOUO. OUTOTE-
Aovvtol oo reoteQa ompotidle (VIToaTOULRA)
%o eTETEEYPaV T UEAETN TS doung g UANG »a
™ OLoTiTwor BewEL®V yio T dourj ToV aTSUOV.
"Hon, and 1o péoa tov 19°° oudva, eiye duami-

™V ®A00d0 (aQVNTIHAS TOAOG) ULCL LOQWT] OXTLVO-
Boliog, M omoia. ovoudotre xabodixtj axtivoPfo-
Mo (oyqua 2.1).

Merutizuen
ipvng g

FIL o g i
eSO EXT{HITI

Tymua 2.1: O xabodixds owljvag eivar xevos amd adoa xat TeQLE el OVO UETA-
Aixd nhextoodia puetav Twv omoiwv emifdilerar vl tdon. Hlextoovia maod-
YovTaL 0T0 aEVNTIXG NAEXTEOOL0 (#dO0O0G) xat pueTaxivovvtar wpog To Oetind (d-
v000g). H 0éoun twv nlextooviow (xabodixés axtives) umooel va extoamel ue tyy
emuBolij nhextoixov mediov.
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To 1897 0 J. J. Thomson (Toucov) €de1Ee 6tLm
raBodur| antivofohiio eivor QeVa SUOLWY OWUL-
TdlwV, AEVNTRA POQTIOUEVMYV, e UAla TOM) ui-
%OOTEEN TS T UALo Tov OTGUOV TOV VOQOYOVOU
(to omolo elval 10 dTopo te ™ WrEOTEEN UALa).
To couatido autd TadyovioL TdvTa, aveEdQT-
T OTTo T PUOY TS RaBGO0U RO, ETOUEVIS, OTTO-
TEAOVV %OLVO CVOTATIXRG SAWVY TWV oTéuwy. To ow-
UOTEOLOL CUTA OVOUGOTROV NAEXTQOVLA.

H dmoyn 61t 10 dropo elvor adLloipeTo vtav
mAéov aotowxty. "Htav gpavepd ot ta dtoua yo-
poxtneiovron amd xdmolo dour otV ool ovp-
UETEYOVV OTTAOVOTEQO. OWUOTIOLDL, OIS TO. MAE-
®toovia. H duamiotmon avty €8eoe to modfinua
™G SLEVBETNONG TOV VITOOTOUKRMY OOUOTIOIV
UEoO OTO aTtouxd ouyxrEoTue, dMiadn, to mEo-
BAnua Tov TedToV dGUNONS TOU ATGUOV.

To drouo eivor nhextowmd ovdétepo. "Etol, &-
POOOV TTEQLEYEL AEVITLRA (POQTIOUEVD, COUOTIOLOL,
Ba wpémel va weELEYEL vaw BeTind ooTia, To OTtol-
o VoL ovTLoTaBUiCovy ToL apvNTLRA.

IMowtog o Thomson, to 1899, mpdtetve €va o-
TOWRG TEATUTTO, CVUPOVOL LE TO OO0 TO GTOUO
elval wa BeTind OQTLOUEVY] OQPOLQM, OTO E0WTE-
%0 TS ooiog VITdEy oV NAexTEoVLa. O aLBuds
TOV NAEXTEOVIMV Elvall TETOLOG, MOTE Vo eEovdeTe-
QWVEL TO BETLNG POETIO TNE OPALQAS ROl TO ATOUO
vo. eppavitetan nhextoud ovdétepo (oyrua 2.2).

To mewpapatind dedouéva g eToyg, OUMG,
artoutovoay T OLOTUTWOY TANQEECTEQWYV TEOTU-
awv. Iy v mogovoiaon Ttovg, Ba mEemet va a-
voupeBel 1 avardluym T QOOLEVEQYELOLG.

To 1896, o A. H. Becquerel (Mmexepélh) avo-
ndAue Tuyoio GTL TO OUQAVLO EXTTEUTTEL PLOL Ay V-
ot axtwvoforia. To patvéuevo peletnxre exte-
vdg amd to Cevyog Curie (Kiovptl) »ow dAhoug e-
pevvntéc. MetoEl dAlmv, dlomotddnre GtL ®ou
dMo otouyeia, EXTOS AtG TO OVEAVLO, EXTEUTOVV
™V axtvofolio avti, | omoto ovoudotre QudLe-
vEQYELa.

Yymua 2.2: To dropo
tov Thomson uoidGet
ue xapmovll. To Oeti-
*O QOQTIO exTEVETAL
oe Olo Tov Jdyxo TOU
«HOAQITOV», EVW TA OTTO-
ola eivar ta aQvnTIRd
ootia (nhextoovia,).
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Ou axtives y elvon mta- |
QOUOLES UE TLS OUTIVEG
X, ohhd xapaxmoilo-
vialr amtd  WrEOTEQQ
i owpatidio a. H axtvofolio f amotehelton and n-
© AexTEOVIE, EVAD M Y (VL NAEXTQOUCYVITLAY OXTL-

WirT ®ROUOTOG.

Ernest  Rutherford
(1871-1937). Neoln-
MavO6g guowros. Tuw-
Onxe ue 1o Pooafeto
Nobel ynueiog to 1908
Yo TG €QEVVEC TOU
oyeTrd e t dounj Tov
ATOUXOU TVE|VOL.

Avamotwdnre 6t M podLlevEQyeLa. amoTelelToL
a6 TRELS TUITOVS axtvofolag: Ty diga, ™ prita
®ouw ) ydua. H axtvofolio dhgo amotedeitan o-
16 OeTnd opTIopEVoLE uiveg Nhiov (He™ ), tar

vopoAia.

Katd 1o foupadiond Aemwrwv @ullwv xouoov
UE OOUOTIOLO o OLATLOTABNRE GTL TOL TEQLOCATEQO.
owpotidio dramevovy To puetaiind eullo, xwelc
VO, EXTOETOVTOL OTO TNV 0y TOVg Ttopeia. Opt-
OUEVa COUOTIONO EXTQETOVTOL RO ALYO ETLOTQE-
POVV OGS Ta. oW (oyNua 2.3).

To 1911 o E. Rutherford (Padepgopvrt), mpo-
KELUEVOU VO EQUNVEVOEL TOL OTOTELECUOTOL TOV
TELQAUOTOS UTOoV, SLOTUTWOE €Va ATOMKRS TEO-
TUTTO, CUIMVA, UE TO OTTOL0:

Ta droua amotelovvtar amo tov muiva, o o-
Tolog Poioxetal 0To xEVIQO TOVG, ExeL UeYdin ud-
Ca xat eivar Oetind gogtiouévos. Iiow amo tov
TVONVO, AL OE UEYAAES OYETIXA ATTOOTAOELS XIVOU-
VTaL NAEXTOOVIA, UE OVVOLXO POQTIO (00 xal aVTi-
Oeto amo To poeTio Tov TVEVA.

Zvupwva pe tov Rutherford, ou atoprot muevj-
veg €xouv drapétpoug e TEne Twv 10 m (107
Angstrom), eve) 1 OLAUETOOS TOU OTOUOV POAvEL
1o 107" m, etvon Snhadiy 100000 popéc peyalite-
on. To otvolo oyeddv ¢ udtog tov arépov Poi-
O%ETOL OTOV TTVENVA, TTAQA TO YEYOVOS OTL O GYXOG
TOV TELEVTOLOV E{VOL TOM) QOGS O€ OYEON UE TOV
G20 TOV ATOUOV.
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(a)

1Ty eemapmys
AT TR Y T

r
; -

Exupivein avigveeags =00t

Xymue 2.3: a) To weipaua twv Rutherford - Geiger - Marsden. Ta owuatidia a
xarayodpovial ue xatdAnlny aviyvevtxd dwdtany. ) Or tooyiés Tawv owua-
Tdiwv a o€ Lo AETTOUEQT] AVaTAQAOTAON.

O Rutherford d€ymne Gt 0 mupnvag amotelel-
TaL 06 BeTRA POQTIOUEVA oOUATOL, T omTolo
ovopaoe mpotovia. To poptio Tov mpwtoviov &i-
v (00 %o avtiBeTo pe To POQETIO TOV NAERTQOVI-
ov. Emouévmg, o apBuds tmv mpmtovimv tov -
o1jva elvon (00 pe Tov apLBUs TV MAERTQOVIMV
tov atépuov. H udto tov mpwrtoviov eivor xatd
TEOOEYYLoN (on pe ™ pndla evog atépov vdoYS-
vou xou meQimov 1836 opéc ueyalitepn amd ™
nato Tov nhextoviov.
To atowxrd medtumo Tov Rutherford €dwoe a-
TAVINOT O ONUAVTLXG EQWTHUATA, ELYXE CUMG MOL
Baouw aduvapic: dev amodeinvue T otafepdm- | H meolotoopurj wivn-
TOL TOU ATOUOV. on meothappdver po
Zipupwva Pe ™), Yooty exelvn my exoxy, nhe- | ovvex emrdyvvon AS-
rroopoyvnury Bewolo, ®dBe mhextouwd @oET- | Yo g alhayic g
OUEVO OWUOTIOLO TTOV EMTOYUVETOUL O NAEXTOMG | opds g TovmTag,
medlo exmEumeL oto TEQURAMOV EVEQYELOL UE TN OV %O TO UETQO TNG TTCL-
uooy mhextoouoyvnurig oxuvoporios. “Etol, | paugvel otabeQd.
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Niels H. D. Bohr
(1885-1962).  Aavdg
puowmde. Tuwibnue pe
to Poafelo Nobel gu-
omiig o 1922, yio
Bemoia Tov oYeTHA UE
™V gounveia Tov d-
OUOTOG TOV OTGUOV TOV
VOEOYAVOU.

TOL NAENTOOVLOL, G ETULTOYVVOUEVO (POQTIOL UETQ
010 nhextowd medio Tov muEva, Ba €mpeme va
EXTEUTOVV OUVEYMS OxTLVOPOALDL, e autoTéleouol
vo pewwveton otofepd N evépyeld toug. H evép-
YELO, OUMS, €vol WrEOTEQY] ROVTA OTOV TUOYVA
O UEYOADVEL OVAAOYX UE TV OTTGOTOON 0TS CV-
TOV. AVATOPEVRTY OVVETELD AOLTGY TOU TQOTUITOU
tov Rutherford vjtav M mtdon, teMnd, Twv nhe-
®TEOVIWV TTAVD OToV TUENVAL (ROTAQQEVON OTo-

Hov).

mpdTumo Tov Bohr

To 1913, o N. Bohr (Mnog) mpoonafdvrag ag-
XA Vo EQUNVEVOEL TN OTABEQJTNTA TOV OTOUOU
TOV VOPOYGVOU TEATELVE €VOL VEO ATOULRO TTEOTL-
0. ZUUQPVO e QUTo:

Zymua 2.4: Sdugpwva ue tov Bohr, to drouo tov vdgo-
Yovou Eyel TAavnTIRI] HOQQY xal asotedeiTal amo évay
Tvonva (TEWToVIo) ue NAEXTOIXG QooTio +e, YyUpw amo
TOV OT0L0 TEQUPEQETAL - T nVXMXT] TOOYIA - Eva AE-
XTOOVIO UE NAEXTOLXO QoQTio -e. Me To yoduua e ovu-
PoliCetar To oToLyEldOES NAEXTOLXO QoOTIO, TOV Eival i-
oo ue 1,6x10" C.
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H evéoyeta tov nhextooviov, uéoa oe éva dro-
U0, UTTOQEL va. Exel LOVO xaBOQLOUEVES TILES, oL
omoles ovoudovral evepyelaxés otdbues 1j oti-
Bades. Avtés avriotoryovv oe xabogiouéveg, e-
TUTQETTOUEVES, HVXMKES TOOYLES YVOW QIO TOV

mvonRva.

e 1d0e ouPddo avtioToLyel EVOg QUOLKSE O-

oBUGs 1, TOV OVORATETOL RVOLOG XBavTinds aoLb-
1og. ‘000 aWEAVEL N TLUN TOV N, TG00 UEYOAITEQN
elvor N amdotaon g otPddog amd Tov TuENVA.
Anté T0 €0WTEQHO TTEOG TO EEMTEQIXS TOU ATOUOV,
ot otpadec ovupoiiCovron pue to yoduuaro K, L,
M,N, O, P, Q.

Kdbe onufdado pmopet vo «pLhoEevioew» €va
UEYLOTo aLOUO NAentpoviwy, o omoiog elval (0og
ue 2n’.

“Ero, n otpdda K (n=1) pumwopet va. dex el pé-
you 2:1°= 2 nhexntodvia, | L (n=2) uéyot 2-2° =8
nhextodvia, 1 M (n=3) uéyot 2:3° = 18 nhextd-
VLOL, %.0.X.

H ovvoluxij evépyeia evdg nhextooviov, dtav avtd

XWETaL 08 #ATOIA ATO TIG ETITQETOUEVES OTIPA-

tafdAreTar uovo xatd t uerdfacy Tov nlextoo-
viov amd wa evegyetaxyj atdbun oe o dAd.

YELOL.

nooen €vog pwtoviov. H evépyeio Tov exmenmo-
UEVOVL PTOVIOU LOOUTOL UE TH JLapoQd. EVEQYELOS
HETAEY TV eMTEETOUEVWV OTRASWV (o 2.5).

To aropuno mpdtumo tov Bohr felniaybnre amd
tov A. Sommerfeld (Zdpeppeivt), 0 omolog Bew-

otipada

BN e N, R N O I S e -]
Om"mO0OZ-R

“Eva dtopo vdpoysvou

{ UE TO NAEUTOOVLS TOV
oec (tooyiés), eivaur arabegr). H evépyeia avtij ue-

ot onfdda K Boloxe-

T ot Bepeddn no-
© tdotaon ehdyotng -
: véoyetag. To Nhextod-

H evépyeia tov otpddov avEdvetor avdioyo
Ue TV amréotaoy tovg and tov muenva. H oupdda |
K, pe n=1, yapoxmoileton omd ehdylom evép-

VIO UmoQet vo puetofel
oe VYnAdTeQN €veQ-
vewory otabun ov o-

moppopnBel evépyela

H uerdmrwon tov nhextooviov ammd o otdoun
VYnAGTEONS 08 W otdbun xounhdtepng eveép-
YELOC GUVOSEVETOU QTG EXTOWTY] EVEQYELAC, LUE TN

omé to meQLfdilov.
Tére, 1o dtopo tov H
elva dieyepuévo.
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O L. De Broglie, 10
1924, duatinwoe ™y
agyl Tov dviopov mg
UM, oOpQpOVOL pe ™Y
omoio: «Kdabe cwporti-
Lo moEovoLdlel 1600
L TV ATOUMY PE TEQLOOGTEQX ATTG EVOL NAEXTOOVLAL.

VM®G 600 ROL RUUOLTL-
%O YOQOXTHO».

ONOE OTL OL TEOYLES TV NAEXRTQOVIWV UTOQE( Vo €i-
VoL %O EAAELTTTLREC.

s

Tymua 2.6: Avaragd-
otaon Tov NAEXTQOVI-
x0U vEpovg YUow amo
0V Tveiva, o¢ éva d-
TOUO VOQOYOVOU.

Yymua 2.5: Merdarwon nlextooviov ard ) otdbun L
(n=2) otn otdbun K (n=1) ue exmoumi evégyeiag.

H Bewotia twv Bohr-Sommerfeld eiye emruyn
EQOAOUOYN OTO dtouo Tou vdEOYOvov, aAAd ma-
povoiole aEreTES 0OUVOULES, LEQIXES QTd TIS O-
TOleG lval OTL: @) N ELOAYWYN TS EVVOLOS TWV %Ol
Boplouévmv evepyeloxmy otafuayv, av row 0,
Nrov avBaipetn now Bemonurnd aoTiowmTn ®ot B)
aduvvarovoe vo eEnyrjoel pe emtuyio Tig LOLOTTES

SUUQVOL UE TIC VEOTEQES OVTLMPELS, EVaL NAE-
UTOOVIO CUUTEQLPEQETAL OC VA TOY TAVTOYQOVAL
OOUATIOLO ®ow NAEXTOOUAYVITIRG HUUCL. AEV €XEL
ouyrERQLUEVY BEom row ToiTNTa, aAAG BemEElTaL
¢ «OLdUTO» OTO XWEO CLOVNTIXO (POQTIO, TTOV O-
voudteton nlextoovins vépos (oynua 2.6).

To Nhextodvior EVOS OTOUOV ROTAVEUOVTAUL O
otpadeg, Omme 1ot oto TEATVITO Tov Bohr, aAAld
®dBe onufddo amoteheiton atd pio Y meQLOOGTE-
0€GC VTOoTIAdES.
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KdBe nhextoovio (MAextoovird vEQOg) Too-
dLopiCetan amd Téooeplg aplBuoig, oL omoiol ovo-
ualovron ®pavriroi agrlpoi o eivor ou eENg:

a) Kvgrog #pavtinog agiduog (n):

Avuiotoyel otov xfovund apbué tov Bohr zau
rnaBopitet og ol onPdda avirel Eva NAEXTOOVLO.
B) Aevtegevav (1] afipovbraxdg) xfavrirnds o- |
© oToom £V6C NAEXTEOVI-
Kabopiter og mora vrootddo avijuel €va -
Aextedvio. O vootfddeg ovpPolriCovran o

0O6s (4):

ue ToL AaTvirnd yoduuata s, p, d, f,....

O £ mEOGBLORITEL TN «YEWUETOLAY] HOQPI» TWV

NAEXTQOVIHDY VEPDV.
Y) Mayvnurdg xpovtinds agibuog (my ):

ITpoodopilel tov mpodavatoAioud Twv mhe-

ATQOVIXMV VEPOV OTO YMQO.

0) Mayvnuxdg zpaviixog agiOudg tov omwy (m;):
Kdfe nhextoovio extog amd v «xivnon» yo-
0w a7Té TOV TVENVA, OEWEETON OTL TEQLOTOE PE-
T %o Ypm amtd Tov eautd Tov. O #Pavtndg |

aoBudg mg TEOOdLOPILEL TOV TPOTAVaTOATUD
™5 10L0-TEQLOTOOPNS (OTLV) TOU MAEXTQOVIOU.
“Etoi, avahoyo pue m @oed g, Aaufdaver 0Uo
TWWES, TIg Mg = + Y2 %o -%5.

Avo nhentodvio pue v OLa pod LdLo-TEQL-
0tEoQY|c, OMradr] (O oy, ovoudtovral oudpo-
ma M waediinia, eve Gtov €xouv avtiBeta omy o-
voudLovtan avrippoma Y avtimagdiinia.

Stov axndhovbo mivaxa divovral or SuvaTeg Ti-
UES AV TV %XPovTIrdV aQLOumv:

KBavtixog Twég mov
Aaupdver
n 1,2,3,...
L 0 €wg (n-1)
my -4, ...,0, ... +¢

ms + % non -2

KBavtixog eivor €vag
apBude, o omoiog yo-
paxtnoiCel ™V xratd-

oV %o mEOodLoEIteL
™mv Ty xdmowog Wo-

| mTdc Tov.
L | vmooupade
0 s
1 p
2 d
3 f
4 g
5 h
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Iopdderypa:

INo n=2 (oupada L), o devtepetmv xfaviirdg
aLOuos malpvel Tig Tués £=0nonw £=1.

INo £=0, o poyvnundg xPovunds aoLBuog
molovel v T me = 0.

INa £=1 o m, maipvel Tg Tés -1, 0, 1.

O poryvnunog »povinds aplBudg Tov omy mg
TOLOVEL TTAVTA TIC TLUES + Y2 N -Va.

Stov axéhovBo mivaxo Oivovtol avoAuTird oL

duvatol cuVOUOOUOT XPAVTIROV AOLOUY YLoL TOL 1
Aentpovia g otpddag M (n=3).

a/a
L my mg ,
NAexTEOViov

+4 1
0 ——> 0 <: P ,
+4 3

-1
<: o, A
+ 5
1 0 <: P )
+% 7

1
< _1/2 8
3 5 <: + 9
Vh 10
+ 11

-1
<: Vh 12
+4 13
2 0 <: L, )
+ 15

1
<: Y 16
; <: +1 17
Y 18
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To NAe®TEOVIOL EVOS ATOUOV HOTOVEUOVTOL OTLS
otffadeg pe PAON OQLOUEVES OLQYES HOL HOVOVEG:

Anmayogevtizij agyy tov Pauli

Aev eivar dvvatd oto idto dTouo vo, vITdeyovy
0V0 1] TEQLOTOTEQQ NAEXTOOVIAL TTOV VA EXOVY XAl
TOVG TEOUEQIS #PavTinovs aptBuovs idiovg.

“Etol -oUpgpmva. He Tov Tivora Tmv Suvatdv TL-
UV TV %Bavindy aQBudv- oty TedT Nhe-
®ntoovixy otfdda pe n=1, avrororyovv dvo dio-
(POQETIXES TETRAIES TIUAWY TV ®PavTLrV aQLO- |
udv. Ondte, ot otfdda oavni Ba wepLéyovion To
mohG &V nhextodvia. ‘Opowa, ot onpdada pe |

n=2 Ba meQLEYOVTOL PEYOL ORTMD NAERTOOVLOL, OOEG
elvoll oL TETEAJES TLUMV TOV UPAVTLRWV AOLOUDV.
> onfdado pe n=3, Smg QAiVETOL ROl OTO TEO-
NYOUUEVO TAQADELYL, TTEQLEYXOVTOL TO TTOAM 18 m-
AexTOOVLOL.

A6 TO TAUEOTAVM ATOIELUVUETOL OTL O UEYL-
070G LGS Nhextoovimy oe xdbe oTPdda ivor
{ooc pe 2n’.

Aoyn ™G EAAYLOTNS EVEQYELAS

Ta nlextoovia «tomobeTovvral ue TEToLo Te0-
TT0 YUQW Ao TOV TVEIVA, DOTE TO ATOUO VA YA0a-
xTnoiCetal ovvolxd amd ™) wxeoteen dvvaryj -
véoyeia. Tote Poioxetar o «Oeueliirdn xardora-
on».

KobBawc 1 evépyera tov onfpddmv avEdvetal o-
VAAOYO UE TV ATTGOTOON TOUS OTTO TOV TUQN VAL, TCL
NAEXTEOVLAL ROTOAOUBAVOUY TEMTO. TS OTLPADES
ue ) younioteon evépyeia. “Etot, ou otfddeg ov-
urhnowvovror dtadoywd, pue ) oeglpd (n=)
152-3... Ko L->M..., and «u€oo» mpog ta «€-
Ew», e To PEYLOTO 0PLBUS NAEXTEOVIMV TTOV UTTO-
&l va dexBovv (2n).

Ioyvovv, Sumg, ot eEng mepLooLouol:
a) m eEmtepunn otPddo evog atéuov dev UToeet

Hlextoovixnn doun &i-
VoL 1) TEQLYQUPI|] TOV
TEOTOV UE TOV Omolo
AROTOVEUOVTOL TOL MAE-
AUTOOVIOL YUOW Otd TOV
TUENVA TOV ATOUOU.
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n=3
(=0

=
1l

n=
L=

o~
Il
o~
(el ]

Tooywomd s (4= 0) xau 1
oy€on TV peyebov Toug.

e

Z= 1,m¢=-1

y

[= 1,m4=0
Z

L= 1,II1¢=1

Tooywoxd p (4= 1)

Yy 2.7: lewuetowxr]
avomaedoTaoy Qatoul-
HAV TQOYLOKDY S KOUL P.

VoL €YEL TEQLOOGTEQO OIS 8 NAERTOGVLOL HOLL

B) M au€omg moonyoluevn amd TV eEwteQnn
onfdado dev umoel va €xeL TEQLOCOTEQN QTG
18 nhextodvia.

Atoprd TooyLon

H evépyela nat 1 «uop@n» Tmv NAEXTQOVLRMV
VEQWOV TEQLYQAMETOL UE TNV EVVOLOL TOU OTOMKOU
TOOYLOKOV:

"Eva atoui»o Tooyiaxo gival pia TeQLoxY Tov a-
TOUOV YUQ® QIO TOV TVQIfva, OOV VITAQYEL UEYAAN
mbavoryra va focBovv niextoovia.

KaBe atourd 100yLand avilotoly el o€ po ov-
YRERQLUEVT] TOLADOL TLUWDV TOV RPOVTLRWV AOLOUDV
n, £ now mg . ZUUQOVO LE TNV OITOLYOQEVTLXY 0LOYN
tov Pauli, og €va atound 1o Lons Utogotv va
TEQLEYOVTOL TO oAU dV0 NAERTEOVLO, ®OOEVO 0TI
TOL OTTOLaL XALEOXTNEICETAL aTtO dLALPOQETLHG M (O
VIUTOQAAMNAC NAEXTOOVLL).

Ta atopnd TeoyLomd eugaviCouv didgooa ye-
WUETOWMA OYUATO, avdloyo (e TO OgvTEQEVOVTAL
%o aveEdomTo osté Tov ®UpLo ®Pavtive adud
tovg. “Etot, vdeyouvv ta s tpoywond, to p, to. d
%.0.%. O TEOCAVATOAMOUOS TOV TQOYLUKMV OUTMV
OTO XMEO TEOOALOPITETAL OTtG TO PayvnTro #po-
VLo alipd (my).

Mo amhomomuévn etreva TS NAERTQOVIRIC
doung Ba umogovoe vo, mopaotabel wg €E1g: oL
otddeg amoteloUvion artd VITOOTLRAdES KL av-
TEC UE TN OELRA TOVUS OITG OTOULRA TQOY LKA, TOL O-
7o{0L ROTOAOUPAVOVTOL 0O NAEXTOGVLAL.
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To 1930 ov W. Bothe (Mméte) #aw H. Becker :
(Mnéxep) mapatijonoav 6t o foufapdiouds atd-
uwv fnoviiiov (Be) ue copoaridio o elye og amo-
TELEGIOL TNV EXTTOUTTI] IO OLELOOVTLRNC ORTVOPO-
Moag. O J. Chandwick (Todvryouwr), to 1932, amé-
deiEe 6t 1 axtwvoPolia vty astoteheltan Ao 1-
Aentourd ovdétepa comportidia pe pdta mepimov (- |
on pe ot tTwv mpomtoviwy. Ta cwpotidio ovtd o-
VOUAZOVTOL VETEOVLE, RO ATTOTEAOTY KOO OVOTO-

TIXO TWV OTOUWKRMDV TTUVONVOV.

O mv1vog Vg ATOUOV ATOTEAETOL OTTO TTOM-
TOVIOL ®OL VETOOVLO. Ot TUENVES SLOPOQETIRMIV O
Toumv dopovvral amd dropopetind A0 TEM-
TOVIWV RO VETQOVIWV.

“Eva dropo yopoxtmeiletan amnd:

TOV aropro agdue (Z), o orotog dnAwveL Tov
0oLUS TV TEWTOVIWY TOV TUEHVOL TOV,

70 pagro oo (A), o omoiog dnAwveL To ov-
VOM®G 0QLBUG TEMTOVIMY ROL VETQOVIMV OTOV
© now vovrhedvia. O po-
© g apubude evic a-

O aBuds Tov vetpoviwv (N) otov ugiiva &-
VGg aTépov glvon (00g pe T dtopod peTa&y polt- |
{ wheoviov TOU UV
TOV.

TVEN VAL TOV.

%00 RO aTouxoy aLouov, dnhadn:

N=A-Z

O atourdg apLBUdg elval YOQOUTNOLOTIRAS YLOL
%dBe otoryeio. ‘Oha To. dtopa evog otoLyeiov €xovy
ToV {010 aTouro 0BG, EVE GTOUO OLAPOQETLRMY
ototyelwv €Xouv SLaOEETIHG ATOKRS 0LQLOUO.

Ta dropo Tov (dLov oToLyelov UToPEL va. Exouv
drapopetivots pnalirovg apBuovg, dMnrady, va

O Rautherford, petd
™MV avoxdAvym Ttwv
TEWTOVIMV, RATEANEE
0t 0 atowrog TUEY-
VOG TEQLEYEL ROL MAE-
®TOWd OVOETEQO. OW-
notidwa, dlog patog
UE TO. TEWTOVLQL, TCAL O-
olo. OVOUOLOE VETQO-

i va.

To mpwtéviaw %o Vve-
Todvia  ovoudlovtal

TOUoU €(vOL O OUVOML-
%n0g apLBuds Twv vov-



50

KEDPAAAIO 2

OLaE€Qovy 0ToV OIS TV VETQOVIMV TOV TTUQTY|-
val.

Aroua pe idro aroutxd alld dtapogerixd uast-
#0 aptuo ovoudZovrat tootoma.

KaBe dtopo, o mupnvog Tov omoiov yoQaxTn-
oiCeTon 0T6 0QLOUEVO aTourd 1ot paliro aLiud,
ovopdetot vourhidro. To vovxAidio elvor wdmolo
OUYREXQLUEVO LOGTOTO €VOC OTOLXEOU ®aL CuUPo-

AMCetan g eEnge:

2X

omov X 10 otowyeio, A o polivdg ®ou Z o otout-
%©0G TOU 0QLOUAG.

INa opdderyna, To vourAidio Tov votplov pe
A=23 non Z=11 ovpfoiiletran g 7 Na %o oo-

tehettan amtd 11 mpwtovia wo 23-11=12 vetpdvia.

@ To vdroLo cuvavtdtal ot guon pe €vo uévo Loo-
TOTTO, OIS KL TO AAOVUIVLO, AL TOL TTEQLOOBTEQO. OTOL-
xeto ot @uon elvan plypoto wotémwy. “Etot, 1o guowmd
oBvyévo agtoteheiton amd 99,759 % ;6 0 ,0,037 % ;;7 0]
#ow 0,204 % égo .

A@ov ta droua elvor nhexTord 0vdETEQQ, O O
oGS TV NhexTEOViwY TOVg E{vVOL (00 UE TOV O~
oLOUGS TV TEWTOVIMY TOV TUEN VA TOVS, INAdN 1e
TOV atopr6 Toug aplfud. Ou ot TES, GUMS, RA-
Be duopopeTinot otoweiov rabopilovral oso-
RAELOTHA ATTO TOV O0QLOUO ROL TNV ROTOVOUY TWV
NAEXTEOVIOV YUQW 0TS TOV TUENVA TOV OTOUMV
tov. Emouévmg, o atounds aotBudec ®abopitet tig
Lo TeC ®ABe oToryelov.
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NOYKAIAIO
|

Ynoatopikd Zopatidi

HAektpovia IMvprvag

IIpotévia

Netpovia

Xymue 2.8: Ta owuatioi mov ovyxotodv o dtouo.

H uébodog tov EMMivov dtovontwv g ap-
xouoTToS IOy 1) oxéPn no Oy to melpaua. “Etot,
N atoury] Bempia TOUS NTOY OVOLOOTIXA UETOLQU-
o] mad puowry. H avextiunt mpoogood dumg
TOV PLAOCOPMY OUTHV OTNV ETOTHUN Eival GTL V-
TEEOV Ol TEWTOL TTOV TEOOTAONCOV VoL TOLQOV-
OLGO0UV TO. TTOMITTAORAL QUOLRA (POLVOUEVOL MG O
motéleoua ovvduaouoy athdv @ovousévmy. “E-
Beoav, dMAadY, TOUS OVTLRELWEVIXOUS OTOYOUG
OGS TOVS OTOLOVS ®aTeEVOUVONKE CLEYOTEQX 1) ETTL-
o).

H atowuxn Bempia, 010 mvetua Twv oQy®y Tov
Anuérortov, sugpaviomxre omyv Evpdmn tov 17°
avaL, 000 YLMASES XOOVLLL UETA TV RAOLOLKY| TTE-
oi0d0. Apynd, To mewpduoto Tov Boyle yio ) ov-
UTTLEOTOTNTO. TOU OTUOOQALOLROU OLEQOL 0dNYN OOV
070 TTOAU ONUAVTIXG OVUTTEQOOUCL GTL TOL CLEQLAL OL-
TOTELOUVTOL OTT6 XA CmwUaTiol, To oota Pot-
O%OVTOL O (eYAAeg 0mmootdoels ueToEl Tovg. Ao
™V GAAY, To VYQJ RO TO. OTEQED (VAL TOARTIXA
aovumteota. “Etol, av amotehovviov omd wxed
ocopatidw, Bo €mpeme avtd va poiorovial oe &-
mapn netaEv tovg. H Bemplo ot virootnlynxe
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agyotepa »at o6 Tov I. Newton (Nwovtov), o o-
70{0g aTodEYATOV GTL 1) CUVOYY] THG UANG ®OL 1] EX-
MAwom TS YMULRNG CUYYEVELOS EIVOL TO ATTOTENE-
opo duvdpemv HeToEY atopumv. Oumg, N €vvola
TOV OTOUOV ELONADE OVOLOOTIRA TNV ETLOTHUOVL-
%] oxEYPn oto Téhog Tov 18” auwva, wg ouvETELDL
TV TeEpoudtwyv Tov Lavoisier yua v xavon tov
OWUATWY.

Fug apyés tov 19” awdva o Dalton dwatimm-
O€ WO ToooTirY) atory) Bemoia, oUUpOY 1E Ta
eELQOUOTIXG dedOUEVA TS ETTOYNG, 1] OTTOT0L ONUOL-
tod0TE( TNV EVOEEN TG OUYYQOVNS ETTOYNS OTH XN~
ueta.

H avdmtuén tov 1dewv yio To dtopo, oe 6An
dudprera tov 19” awdva, Poaciomxre otg aQyEs
™G #Aaoixijs Quotxijs, Ommwg oUTES ey vabool-
otel ommd ™ unyoviry tov Newton xou TV nhe-
nroopoyvnTxy Bewpio tov Maxwell. Tnv telev-
taio Suwg dexoetion Tov 19™ cwdva €ywve Eexdba-
00 OTL N oo guowkn dev ftav oe B€on va d®-
OEL LXOVOTIOLNTIXES EQUNVELES 0T «LOVOOTLRAdO»
TOV VEMV TELQOUOTIRMV OEQOUEVMV YLOL TY) CUUTTE-
oLPoQEd TS UANG »ow Tmv axtivofohav. To 1900,
o Planck elovjyarye oty emiotiun v €T0VOOTOTL-
%] Bewplo tov ®pdaviov. H eEEMEN g Bewpiog
QUTHS T ETOUEVE YOOVLOL AVETOEYE GAaL ToL dedO-
UEVAL TTOU VITHEYOV EMC TOTE YLOL TO ULRQOTROTIAO
©OOUO TOV OTOUMYV.

To 1913, o Bohr evowudtmoe v 10€a TV
UPAVIOV OTNV TEQLYQUPY| TG OUUTEQLPOQAS TWV
NAEXTQOVIOV OTO GTOUO O HOTAPEQE VO EENYN-
o€l ue emruylo T0 PACU EXTTOUTIS TOV ATOUMV
Tov vdpoySvov. To atounrd mpdtumo tov Bohr &i-
VoL TO UETOIYULO UETAEY TV RAOOIRDV %L TOV
ovyyoovmv avtthppemv. [Togd tig atéhelég tov -
X€ TEQAOTLA. ONUACIOL, YLOTl OTTOTELEDE TN YEQPUOOL,
1 omoio. odnynoe oty ®poavuxy Bewpio Tov aTo-
Hov.

H avoxdivym g ®opotxnig @uong g UAng
%ol 1 OLaTHTOoN TS 0EYNS Tov duviouov, to 1924,
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a6 tov L. De Broglie edpaimoay v aviiinym 6-
TL T0 NAEXTEOVLOL OeV elvon TS cwuotida, O-
WS TOTEVOTAY UEYOL TOTE, OAAG CUUTTEQLPEQO-
VTl GAOTE MG KUUOTO ROL AMNOTE S OWUOTIOLOL,
avAaAoYQ LE TLS TTEQLOTAOELS VIO TIS OTOLES UEAE-
TOVTOL.

Sta. uwéoa g Oenoetiag tov 1920, o E.
Schrodinger (Zpévtivyrep) now o V. Heisenberg
(Xaulevumepyn) avértuEav m Bemplo g »pa-
vrounyavixns, ue T fordelo g omolag oL ELoTH-
Hoveg eEfynooav amoteheopativd ™V oAAnlemi-
000oN ™S UANG %Ol TV OXTVOPOM®Y, TN doun
TOV ATOUWY, T QOUOLEVEQYELD KO TOUS XNUKOUS
deopovg. O Schrodinger drotimmoe wo pobnuott-
®1 eElowom, v e&iowon xvuatog, yLo. vo TEQL-
YOGYPEL TOL XUUOTLRC, Y OLQARTNOLOTIRA TV CWULTL-
Olwv. H epapouoyn g o€ nAeXTEOVLO, ATOUMV ETTL-
TOETEL TNV «OTTELXGVIOT» TEQLOYWV YOOW amtd €-
VOV aTOMKG VRV, OOV VITdQYEL AVENUEVN M-
Aentooviry murvoTta, OMhadr] ueydin mbavot-
Ta va feebovv nhextodvia. H xivion twv mie-
ATQOVIWV €V TEQLYQAPETOL TTAEOV UE TNV CLVORQL-
P ewOVO TV RAOOHMOV «TAOVITIXWV» TQOYLWV
oMG pe ™V 7O OUVOET) €VVOLO TV OTOURMDV
TooyLar®v. “Etol, o moAlmhoxro podnuotikd e
rpovIouNOvIRig 00N YoUV 08 PLaL «VEQHOIN» ava-
TOQAOTAON TOU NAERTQOVIOV.

Svupowva pe tov Heisenberg, eyyevig 110tn-
TOL TOV PLXQOOROTILXOU ROOUOU elval 1 afefatotn-
Ta OTOV TTROCGOLOPLOUS, TAUTAYQOVA, TNS BEoNC ®at
™G TovTTag evog ompotdiov. H mepuyoagr] g
gUone g YA ot dtaotdoelg e TdEng tov 10
cm €y€L VoL ®AVEL TEQLOOGTEQO UE TLHAVOTNTES TTOL-
00 ue axpipeic mooPAréelc.

H »povrounyoviny mpoinioe to pxQooromnd
ROOUO UE «TTAQAEEVES», YLOL TNV ROONUEQLVY OVTi-
MY, erOVES, amoroAdTTOVTOS OTL 1) TTQOLYUOLTL-
ROTNTO €0VOL TTLO TOAUTAOKRY atd O,TL TLOTEVITAY
yuot ToAUV »owd. Tlopd ™) peydin Loyl ®ou mTu-
¥l TS, UGS, OTNV ATTORQUITTOYQAPNON TS doUNg
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™G VANG ROL TV EQUNVEID TV QaLVOUEVMYV, OEV
elvan 1 teMnr] Bewpio. Néeg 10€eg naw VEES, ardoun
70 TOAOTTAORES, BEMOTES OVOdUOVTAL OUVEY MG, UE
oromo ™ fabitepn gpunveio tov xéopov. H ouve-
MG ot alhoryn ®OL AVOVEMOY OUUITITTTEL LQUOVL-
%nd pe ™ B€om tov apyaiov "Erinva guhdoogou
Hodxhertov, mov mpéofeve mwe, av VdoyeL ®ATL
otafeQd, avtd eivou n ahhoyry. H otabepdmro g
oMayig - «to dvta EET», MAadr Sha p€ovy, 6-
WS TO VEQO OTO TOTAUL - €(VOL 1] OVOLAOTLXA
TOOYUATIROTNTO TOU WXRQOROCUOU HOL TOU WOKRQO-
ROOUOU.
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ANAKE®OAAAIOYXH

To arouxd medtumo Tov Dalton facildtov oy vtéOeon Gt 1 VAN
ouviotatol oo eEQQETIHG MKED %o AdLA{QETO. OMUOTIOL, TO ATO-
uo. To mEATUITO OWTO EQUYVEVE 1XAVOTTOMTIXG TIC UETCPOAES OV
ovuBoivouy ®xatd T OLAQXELD TWV YNULXDV QOLVOUEVDV.

O peydheg avorahipelg ota €A Tov 19°° cwwva €detEay otL ta dro-
uo atotehovvTal amod urpdtepa owuatidia. O Thomson mpdtewve 6-
TL TO ATOUO €lvol ULoL BETLRA POQTIOUEVY OPALQX, UECOL OTNV OTTO(L V-
TAQYOVV CLOVNTIRA (POQTIOUEVA OMUOTIOL, T NAEXTQOVLAL. AQYOTE-
oa, o Rutherford €de1Ee GtL T dTopa amotehovvTOL OTo (o Leydin
OUYXEVTOMON BETMA POETIOUEVNS NALOS OTO REVTQO TOVG, TOV TUQN-
VL, YUQ® OTTO TOV 0TTO{0 ®VOUVTOL NAEXTOOVLOL (TTAAYNTIXG LOVTEAO).

SVUQVOL LE TIG CUYYOOVES AVTIMYPELS, OL TTUENVES TV ATOUMYV OTTO-
TeMOUVTOL aTT6 BETING POQTIOUEVO CMUOTIOLDL, TO TTOWTAVLOL, KO OTTO
0VOETEQO OMUOTIOLD, TOL VETOOVLO. O 0QLBUOS TOV TEMTOVIMY TOU TTV-
ofva ovoudZetor atopunog aplBuds (Z), eved o ovvolnds auBudg
TOWTOVIOV %O VETOOVIMV ovoudteton palirdg aobuds (A). ‘Ola to
dtopo Tov dLov atouyeiov €xouvv Tov (0Lo aTourd aLBud, eV dToua
TOV (8L0V oToLyEloV 1e dLopOoEETIRO Halrd apLBud, ovoudloval Loo-
TOTO.

Svugpova pe Tov Bohr, ta nhextodvia evEg atdpov ®voUvToL O€ %o
Boplouéveg evepyelaxés otdbues | otfadeg yipw oo Tov Tuenva.
H ovvolnn] evégyela evog nhextooviov, otav autd ®IVETOL 08 A~
TTOLOL ATTO TIG ETTOETOUEVES TOOYLES, Elval oTabeQ.

H ovyyoovn zpoviny] Bemoio d€xetal dtL €va NAEXTOOVIO deV €xeL
OUYXERQLUEVY BEON ®ouL ToUTNTOL, OAAG LOLALEL G «OLAYUTO» OTO Y M-
00 aEVNTKO QOQTO (nlexTEovind vépog). OL TEQLOYES TOU OTOUOV
YUQm aTTo TOV VYV, OTTOV VITAYEL UEYAAN TBavoTnTa Vo foeBovv
NAextEOVLa, ovoudtovror atouxd TeoyLoxd. To nAextodvia rotave-
uovron o€ otpdadeg nat vrootpdades. H natdotaon »ot ol 1didttég
TOVG TTEOOALOQITOVTAL ATTO TOVG TEOOEQLS XPOVTLROUS 0ELOUOVG.
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EPOTHXEIY - AYKHYEIX

. H avdivon 1oucdv dtopoetinav OeyudTmv vog VAMXOU TTOU TTEQLE-

YEL WOVO OLONEO RO OEVYAGVO £dmoe Tor axdlovbo amoteAéopoToL:

Mdca Fe Mdcla O
Aeiyua A 28¢g 12¢
Aeiyuo B 42 ¢ 1,8 ¢g
Aeiyua I’ 49 ¢ 21¢g

To vM®O autd elvon ynury €vmon 1 oxL; e ol VITodeon Tov
Dalton xow oo vopo g Xnueilog Ba pwopovoe va otnoyHet 1
aITaVTNON;

. a) ITov wepLéyovion mepLoodtepa uopLa; 2e 2 L agpliov vdpoyo-

vou 1} o€ 2 L aepiov vdpoyhmoiov;

B) “Exel PoeBel merpapamind 6t €vag Gyrnog vdeoydvou avidd
ue Evav 0yro yhweiov xaw oxnuotiCovron 6o dyrotl vOOYAm-
olov. Na amodewyBel 6tL 10 n6ELo TOV YAMELOV autoTELElTOL
TOVAdLOTOV 0Tt6 o dropa yhmoiov.

. ) Na avagepBoiv ouvomtind oL TANQOQPOQLES TTOV OIVOUV YL TO

NAEXTEOVLO Tl atoprd meoTuma Twv o) Thomson, ) Ruther-
ford, y) Bohr xnaBwg »ow ov ovyypoveg (xPavinég) ovuhi-
YPELS.

B) No dratvmwBouvv toels TovAdylotov ayEs (1) »avoveg) ovp-
QPVOL UE TLS OTTOLES ROTAVEUOVTOL TA NAEXTOOVLA EVOS ALTOUOV
o€ onPdadec.

. TToieg amo T1g axSGAoVOES OVOUAOTES OVTLOTOLYOUVV O€ VITONTOMUL-

%10 COUOTIOLOL;
oxTvoPohia B, TEWTAVIO, OXTIVOPOAL Y, COUATIOO O, VETQOVLO,
NAEXTOAOVLIO, ATOUO VOEOYOVOU, RaBOOHES anTivEC.

. O mupnvag mepLéyel oxedov To 0UVOAO TS WATOS EVOS OTOUOU KO

elvo TOM) TURVAGS. AV 0 TTVENVOS TOV ATOUOV TOL PBOEIOV BEmE-
el opaipa axtivag 5x10™ cm xow pdtog 3,15x107 g, vo. vwoho-
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YLoTel 1) TurveTTd Tov og g/mL zou tévovg/mL. (1 tévog= 1000 kg).

6. To Beto (S) €xeL atounrd apbud 16. H nhextoovinn dowr tov €i-

VOlL:
a. K(2), L(8), M(4) v. K(2), L(8), M(6)
B. K(2), L(8), M(18), N(6) 8. K(2), L(6).

No emheyel 1 oot aTdvInom.

7. Towa elvou  nhextooviryg doun Twv otowyeiwv oMg, 13Ar;

8. Ta éva nhenteovio tg otpddag N, moleg eival oL OUVOTES TLUES
Tov %Pavtrol aplBuov £; Iéoeg vooTPddes €xel n oTpdda ne
n= 4; Eav o »favinog apBuds £ eivor (0og pe 3, TOLES TLUES

WITOQE( VoL TAQEL O my;

9. Tloieg amo T anorovbeg TeTddeS RPaAVTIRDY aLOU®Y deV elval

000Eg;
n L my ms
a 2 0 0 =105
B 1 1 0 +1
Y 3 1 -1 -
0 6 5 5 1
€ 2 1 -1 %)

10. O mopaxdrow mivaxog diver HeQIRES TANQOYOQIES Yo TOL ATOUOL
névre oroyelwv A, B, I', A naw E.

Lrouyeto | Atoundg | MaGwog | AgBuds | AoiBuog | AgBudg
agluds | agBuog | nhextoviov [TEoTOVIOV | VETQOVIOV

A 8 8
B 17 18
r 20 20
A 18 10
=} 11 23




58

KEDPAAAIO 2

a) No oupurtAnomBovv tar ®EVA TOU TTivaraL.
) Moo 0o To TaLpoTdve oTouyelat eivor LOGTOTTOL

40 35 CI 40 40
11.Na ooy Bovv T dropa wK ol xCa AT,
) %oTd OELRA OVEAVOUEVOU alLBUOU NAEXTQOVIMY,
B) »otd oglpd ovEavouevou aplBRoU VETQOVIMYV.

12. Na auttohoyn et moreg oo g ardlovbeg moTdoels elval ow-
OTEC ®ow oleg AdBog:
a. To 1o6Toma elvol ATopo TOV OVIROVY OTO (010 OTOLYE(D.
B. To to6TomOL dToUa TEQLEYOVY OTOV TTUENVO TOVS OTTOLQALITYTOL
OLaOQETIHO OIS VETQOVIMV.
v. Ta dtopa Tov dlov otoryelov yapoxTnEICovToL 0td Tov (dLo
nolind oLbuo.
0. Avo 1] TEQLOOOTEQN ATOU, OV RO OLQOXTNOICOVTOL 0T TOV
(010 pnard aBUd, UTOQEL VO OVHHOUY O OLOLPOQETIXG. OTOL-
yeloL.




