KEDAANAIO 6 onueia tov npémnel va npooeLg!

1 Ol neplooodtepes epWTAOELG TOU Kedalaiou apyilouv, j TEAELWVOUV LE TNV NAEKTPOVIOKH KATOVOUN OF
urtootiBadeg kat otifadec. BeBalwaoou otL TNV EEPELC.

4 KaBe A£EN €xeL TN onuaoio ¢ otig ekpwvnoelg. MNpooéfte TIc SUo oxedov «SIBUUEC» EPWTAOELS TTOU
akoAouBoUv.

A) Motog ival o atoutkoc aptduocg otolyeiov ue 2 povnpn nAéktpovia os unootiBada 2p (o JeueAdiwdn
Kataotaon);

B) lMotog eivat o eAdytotoc atoutlkoc aptGuoc otolyeiov UE 2 Hovipn nAektpovia os umootiBada 2p (o€
JeueAiwdn kataotaon);

5 H opdda kat o topéag kabopilovtal amo TNV apxLk NAEKTPOVIOKH SOWN MPLWV and TNV avilUeTabeon
“s-d” kal oe Bepedewwdn kataotaon. Mpooéfte dlaitepa pAmwe n Soun mou oag Sivetal elval PETA amo
™V avietabeon n oe Sleyeppevn kataotacn. Av ocag Swoouv Sourn LOvtog, ypayte tnv Soun tou
avtiotolyou atopou K avalntiote tn B€on tou otov MNM.

Se mota opdda, Touéa Kot mepioSo aviKkeL To otoweio pe tnv Soun [Ar], 3d°,4s%;

6 Mnv Eexvdre otL Sopéc nd” kaw nd® Sev umtdpxouv ylati petatpémnovtal otic otabepdtepes Sopéc nd> Kat
nd® naipvovtac éva nAektpovio and tv (n+1)s umootBdda.

Na yivel nAektpoviakn katavoun o€ ottlBadec ko unooTiBadec yia to »4Cr. S mowx ouada avhkel, lMola
givat n nAektpoviakr Sour tou 1ovroc Cr' ;

7 H oUyKPLON ATOULKWY AKTIVWY, 1} EVEPYELWV TIPWTOU LOVTLIOHOU £lval £€va B€Ua TOU GUVOVTAG CUXVA OTLC
e€etaoelc. NMpoomabnos UETA TNV NAEKTpOVIAK SOUR TWV OTOWXEIWV va eviomioelg tnv B£on Toug otov
M.M. KoL TNV CUVEXELA VA CUYKPLVELG,.

Mnv Eexvag OtL:  ATOMIKN aktiva:, & Evépyela loviiopot: P >
Mnv Eexvagot: nT=>rT,z*T > rl Ko rT =2 Eill, z*T 2> Eill

6paotiko mupnviko $optio z* =z — e Twv sowtep otBadwv.(Kata pRkog pag mepltdodouv To SPACTIKO
TupnVviko dpoptio z*, avédvetal mpog > Sefld)

Not CUYKPIVETE TIC ATOULKEC OKTIVEC KAL TIC EVEPYELEC MPWTOU LOVTIOUOU UETaED TwV oTolYElwv  17Cl,

Br(4" nepioboc, 17" ouada), »Ca .



8 Metafl LoONAEKTPOVIOKWY LOVTWY, QUTO TOU €XEL LEYAAUTEPO ATOMULKO aplOud(rupnviko ¢optio), dpa
Kal OpaoTIKO TUPNVLKO opTio, €XEL MLKPOTEPN OTOULKA akTiva Kol HEYOAUTEPN EVEPYELX TPWTOU
LOVTLOMOU.

Noa ouykptdoUV oL ATOULKEC AKTIVEG TWV 20Ca% kat 5;5¢%* . Eniong uetaév twv sO% Kkat oF .

9 OL OTOMIKEG OKTIVEG TWV KOTLOVTIWV Elvol UIKPOTEPEG ATIO TIC AKTIVEG TWV OVTIOTOLXWV OTOUWV(EMELSN
ouvnBwg €XouvV HIKPOTEPO Nn). Ol ATOUIKEG OKTIVEG TWV OVIOVIWV Elval HEYOAUTEPEG ATIO TIG OKTIVEG TWV
QVTLOTOL{WV ATOUWV(EMELS €XOUV TIEPLOCOTEPQA €, LEYAAUTEPEG ATWOELG, LEYOAUTEPN ).

No ouykptdoUv ot ATOULKEC aKTIVEG TwV  55Cs kat 55Cs” . Ertion¢ petaév twv 1,Cl kat 1,Cl .

10 Mpooéfte T SeUTEPN €VEPYELA LOVILOMOU. AV TO OTOLXElO HE TNV amoPoArn evog nAektpoviou €xel
OUTTOKTHOEL OKTW NAEKTpOVLIO 0B€voucg (dopr euyevolC aeplou) , 0 EMOUEVOG LOVILOUOG ATALTEL TTOAU TTOAU
vPnAotepn evépyela.

No oUYKPIVETE TIC EVEPYELEG MPWTOU KAl SEUTEPOU LOVTIOUOU TwV.OTolXEIwV 11Na kat 1,Mg.

11 T va ouykpivw evépyetec Ei2 , Ei3 ,.. peletw TIC Sopéc Tww-Ldvtwy 2¥, 5 .. avtictoya. Arndvtnon
urmopw va dwow Adyo otaBepotntag HLoG SOUNG 1} CUYKPIVOVTAC TIC OKTIVEC TWV LOVTIWV 1 TO TTUPNVLKO
Toug dpoptio. Mnv §exvag va dikatooyeig cuvtopa!

mtx. Na ouykpivetat tnv Ei2 tou ;;Na, ue tnv Ei3 touv ;1,Mg. 2UyKplvw:
uNa': 1s? 257 2p° n=2, z*=11-2=9 z*T> Eil Amdvtnon!!!
12Mg?*:1s% 257 2p° n=2, z¥=12-2=10 Ei2 ;;Na < Ei3 ;,Mg.

OXI EMMQZ\

12 Ta MétaAAa Kata Kavova 0vVAKOUV oToug Topelc s, d, f, eival nAektpoBetikd, €xouv Alya nAektpodvia
oBévoucg (1-4), pe taon va ta amofAAAouv Kol va yivouv BeTiKG LOVTO,  MLKPEG EVEPYELEG MPWTOU
LovTiopoU Kol to ofeidld toug, Omwc kot ta USPOEeidid Toug £€xouv BaoLkO Xapoaktipa. Ta apétalia
€xouv avtiotpodeg LOLOTNTEC.

Mnv exvag otl:  nAektpoBstikotnTa: | €& nAektpoapvntikotnta: T - (OXI TA EYTENH!)

Ta nAektpoBeTIka otolxeia £xouv pKpES Ei kat eUkoAa amoBaiAouy e, 2 Katlovia
2toixeio X avnket otnv 17n ouada. T yapaktipa (oéwvo n Baoiko) Sa eupavilet StaAvua tng evwonc X,0;

13 Avti va Sivetal OtL Eval oToLXELO avKeL oToV TopE d Umopel va Slvetal KATOLo XOpAKTNPLOTIKY TOU

2 8ev éxouv povipn e, dpa Sev eival mopapayvnTikd oA

WBotnta. Mpooox ta otoweia d° s
Stapayvntika!
Motocg gival o eAayloTo¢ aToULKOC aptGUOC MOPAUOYVHTIKOU OTOLXEIOU TTOU OXNUATIIEL CUUTTAOKQ LOVTOL KOl

ExeL Tpia povnpn nAektpovia o GepueAiwdn kartaotaon;

14 Avayvwpilete tig Sopeg mou mapaPLaouv TG apxES KAl TOV Kovova TG NAEKTPOVLIOKAG SOUNoNG;



Motec amo tic Souég mou akoAouvdouv mapabialouv apxeg, n kavova tne¢ NAEKTpoviaknc S0unaong Kot moLa
OUYKEKPLUEVQ,

ALY ™ML DD, B M T T, I AN AN AN
1s* 25’ 2p6 1s* 2 2p5 1s>  2s’ 2p4

15 710 &Topo ToU YSpoydvou oA Kat og uSPoyovoeLsH Wvta onwe to He', Li** kKAt umootiBadec tne idlag
otBadag m.x 3s kat 3p €xouv tnVv (bla evépyela.

Eivat owotn, nj AavBaouévn n npotaon: Mo va uetannbdnoeL to NAEKTPOVIO OTO ATOUO ToU USpPoyovou amo
v unootiBada 1s otnv 3d xpelaletal UEYAAUTEPN EVEPYELA aTTO 00N ylava UetanndnoeL otnv 3s.

16 AwoTe TNV TPOOCOXN OOC OTL( TLMEG TIOU UIMOPOUV va TApouv oL  KBoavtikol aplBuol kalL oe ot
ekdpalouv. O kUpLog KBavtikdg n dnAwvet otifdda (n=3 => 3" cuPdda). To Levyoc n kot | ekdppdlet
vrnootiBada (n=3 kat I=1 >3p unootifada). H tplada n, | kot mleekppdlel CUYKEKPLUEVO TPOXLOKO (n=2,
I=1 kat ml=1 > 0To TpoXLaKO 2pX. TEAOG L ETUTPENTH TETRASA KBAVTIKWY aplBuwv xapaktnpilel éva Kat
HOVOSIKO NAEKTPOVLO TOU ATOMOU.

Mooa to oAU Sta@opeTikd NAeKTPOVIA TOU (HLlou aTouou xapakthpilovrol amo

a)n=3,1=2 B8)n=3, |I=3, ms=+1/2 vy)n=2,1=1, ml=1, &) n=3, ml=1

17 Otav {ntouv ta e evog otolxeiou mou €xouv mi=0, kAvw TNV NAeKkTpPOVIOKA TOU SOUN KOl ylo KAOE
CUMMANPWHEVN umooTiBada petpw 2e. Otav {NToLV ta e evog otolxelou ou €xouv ml=1(n -1), kKAvw TNV
NAEKTPOVLAKN TOU Soun Kal yla KaBe cupnmAnpwpévn vmootiBada p, d, f, petpw 2e(oxtL tng untootiBadag s
ylatt ya va €xw mil=1 mpémnet 1>0). Otav {ntolv Ta e gvog otolxelou mou €xouv ml= -2(n 2), kKAvw tnVv
NAEKTPOVLIaK Tou doun Kot yio kaBe cupnmAnpwpevn vmootifada d, f, petpw 2e(o0xL tng unootBadag s
KL p ylatLyla va €xw ml= -2 npéned [>1).

Mooa nAektpovia tou ,oCa yapaktnpilovral amo a) ml=0 B)ml=1.

18 Mnv unepdelete Ta NAEKTPOVLIA TNG EEWTEPIKNG oTLRASAG 1 T NAEKTPOVLIA 0BEVOUC PE TA NAEKTPOVLA
™ uPnAdteEPNC evepyelaka umootiBadac. MNooa nAektpovia odevoucg ExeL TO OTOLXELO »15C;

19 OuunBeite OTL oL TPELg MPWTEC Mepilodot 6ev elval MANPELS Kal £xouv 2(1n), 8(2n) kat 8(3n) otolxeia
avtiotoya. Metd cupmAnpwvovtat pe 18(4n), 18(5n), 32(=18+14A avOavidec)(6n) kat 26(7n) otoleia.
Eniong To MPWTO OTOLXELO TNG N-OTHG TEPLOSOU €XEL NAEKTPOVLIAKT SOUM TIOU KATOAAYEL Ot ns’. AUTO €xeL
HEYAAN onuacio otav BEAoupue va poodlopicoupe BEon

T.X. Tou 6°° otolxeiou placg meplddou. To 6° otokeio tng tpitng nepddou avrketl otnv 16" opdda (topéag
p) (...3s%, 3p”) evw to 6° oTOLXELD TNC EMOMEVNC TEPLOSOU avrikeL otnv 6" opdda (topéac d). (...4s%, 3d%)
Motoc elvait 0 atoukdc apududc, o touéac kot n ouada a) touv 3°° oroeiov tne 3" neptédou, B) touv 5%
otolyeiou tn¢ 5™ neptédou;



