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Erru..aTE 3 arro ra rrapaKtXTW 4 Biuara. 'OAa Ta SEllaTa £ivm PaSllOAOYlKU WoOUvalla. ~EV

€mTpEIT€Tal q ){p110ll KIVqTOO illA€(j)wvou n OITOUlO'OnITOT€UMqC qA€KTpOVIKnC O'uO'KCUnC. H
E~EmOll ITpaypaTOITOl€lTm li€ KA€lO'TU616Aia/Ollll€lwO'cu;. ~lUDK€la: 2 WP€c

2 2

8EIla 1": (a) (22 IlOVUO€C:;)H Xcuixtovicvn Ho=~-~ nsptvpmpei npocevvicrucc TO (nOIlO TOU
2m. r

UOPOyOVOU. Av OTO (nOIlO eoopuooret xm 0IlOYEVEe; ucvvrmxo nEoio B= B z, ~pEhE ne;

lOlOEvEpyaEe; (M~ETE urroilnv xci TO ornv) xm OXEOlaOTE ne; E1TlTpE1TTEe;TlAEKTpO-omOAlKEe; IlEw~aoae;
IlEta~U 1WV ow81lwV 3d xm 2 p (rtou oWOnWVTal OE EmI-1EpOUe; oTa81lEe; Myw TOU B). 'EOTe0

on TO rrMTOe; mflcvornrcc uir«; IlETa~aOTle; etvoi avaAOYO TOU (n'I'm'IE·rlnlm), orrou Ell

rrOAWOTl T11e;aKnvo~oAiae;. (~) (11 llovuc5cc:;) BPEhE ne; 01Op8woae; npcornc Ta~Tle; one; ncpcrrcvo

lOlOEvEpyaEe; 8EWpWVWe; we; ow1Opax~ T11VOU~EU~Tlornv-rpoyurc Hsoc=C L·3S, IlE C o108Epa.
r

1-10VCxOWV). (a) (12 IlOVUO€C:;) ilivETm 11 oOKlllaonK~ xupctoouvcprnon

If' lTiQ/( r l' r2)= I/J 100h) I/J 100( r2) yw T11 ~aOlK~ KaTa010011 TOU mOIlOU I-1E I/J 100(r )=V't? Irr e -Zr xrrt

T11e; lJ'tria/· (~) (12 IlOVUO€C:;)BPEhE 1TlV svepvac E 9 rnc ~aOlK~e; KaTa01OOTle; IlE TTlV I-1E8000 TWV

IlETa~oAwv. H nll~ eivm Eg""'-77,4 ev' (y) (9 IlOVUO€C:;)'EOTeD E~O) Tl evspvac rnc ~aolK~e;

8E}.ia 3°: (a) (7 llovuc5cc:;) H TlAEKTpOVWK~ OOIl~ TOU rruprriou (Si) eivci Tl INe]3i3/. E~Tly~OTE

now cno ne; 0T()8IlEe; 35 xrn 3 P sivm ljITlAOTEpa svepveicxc «civurri. (P) (13 ,.lOVUO€c:;)BPEhE

TTlV OAlK~ TpOXWK~ OTPOCPOPIl~ L Km TO OAlKO ornv S TOU mOIlOU Ow rrAaiow TTle;OU~EU~Tle;

L- S. I'io cure 10 L xm S, notsc eivm ot Suvcrec nll£e; TTle; OAlK~e; otpoeopunc



J [lE J ggL+ S; 2:E now n[l~ TOU J cvncrowei T] ~aalK~ KaTt:xama11 TOU aTOIJOU; LlWOTE TO

aXETlI(O OUIJ~OAO Russell-Saunders. (y) (13 JJOvaSEC;) AnavT~OTE ore iow Ep0n~[laW IJE cure TOU
W), a·A.Aa yw TOV <pwa<popo (P), 0 onoioc ~piaKEwl 8E~la TaU nuprriou aTOV rteptocuco 111Val<a.

TOU o~uyovou TO Eva 6:TO[lO eivoi a111v apX1l TC0V a~ovcuv Kat TO aAAO aTOIJO ornv 8EaT] a x..
(a) (15 J.I0vaSEC;) XP11alIJ011OlWVWe; T11IJE8000 LCAO (Linear Combination of Atomic Orbitals) aT11v
opuovovi« npoosvviorj, aXEOlaOTE TO EVEPYEWKO olaypa[llJa TOU uopiou. E~l11'~OTE AEmOIJEpWe; now
ZEuyapw cnOIJ1KWV TPOXWKWV OEV auZEu1'vuvml (EiTE )...o1'cuouuusrpicc, 2iTE Kcna 11poaEYYW11, 011CUe;
1'ta 11ap6:0Elwa sivm 11 nsptrrrroon TOU ZEuyoue; 2VOe; 2s TPOXWKOU KCXlYElTOVIKOU 2s ~ 2px

TPOXlal<OU). (~) (9 ,.JOvaSEC;) Opicrs KaTaAAllAEe; rropcperpouc 2VEPYElWV Kat 01JZ2U~l1e;Kat OWOTEl11V
LCAO Xcqlt/,TOVlUVil TaU uopiou am 11/\U10lC( lCUV rtpoosvvicsrov 10U EPCUT[IIJCXTOt;(a).
(y) (9 ,.JOvaSEC;) BPEiTE rtc 2VEpYEl2e; roiv IJOPWKWV TPOXWKWV TOU uopiou.

(EVSEX0J.l€VCUC;)XP~O'lJ.lEC;aX€onc;
co 1 [dnr] co 1-11" 2n+l 00 i-I)" 211

Avcrrruvpc Taylor: r(x)=L-
1

-n (x-xo)"·sinlx)=L I, x )1 ,cos(x)=L' I ~
n=on. dx Xo n=O \211+1. n=O .2nl.

2:TpOCPOPIJ~: [J x' J .l= in, J z< + KUKAtK~ EvaMay~). J2Ufl ) = j( j + 1 )n2
1 jfl) ,J 1 Ufl) = fl17.Ufl)·

1 + =1 x + if y' 1 _ = 1!, 1 J jfl )= n ~ j U+ 1)- fl (fl + 1) U ,fl + 1),

1 -Ijfl )=n ,I jl j+ 11- fl(p-11Ij, fl-l). Av 1 = J 1+12' TOTE j"'DX= j 1+ j2 ,j",;n=Ul - j21·
~CfJatP1KEe; aUVITWWEV2e;: 7rv-= r~tMrdYGe?3cp. To-11oLEuler-:-2Cos cp= e;rp+e;i~21 sil1cp=7/'1' -'- e =".

~ , , yO e ' 1 y±lle 'I - r3 . e =;'1' 0 e (3 e ,/3 Z,-,cpatpIKEe;ap[lOV1KEe;: 01 ,cp)= rr= , 1 ' ,cp =+\I~-sm e 'Yj( ,CPj=\I-COS =,--.
\14n 8n4n '4nr

b+ Ib2 4. . I ')1 l: ) l:' i A I_I ,I i A ) -,: , • 2 b _ _ - -" - OCPantYTC0V YIIll',-l, U11l\aUll Ylml-rl- -ljY[""r. E<,wcuall· ax + x+c-O=:>x- 20 .

Kovovec EmAo1'~e; 1'w llA2KTpoomoA1KEe; [lEW~adEle;: Lli =± 1, Llm=O, ± 1, Llms=O.
Z2 00 I 1

YOP01'OVlKO orouo: En= -2 x 13.6 eV. OAOI<A~pCU[la: f 0l e -ar dr = :~l'
n a

2 3

(~' "!fi I III 1 )-~ (1-)-~ 2 (~)_~ 2)- \11 m 11m - 2 ' 2 - 2 3[ '3 - 3 3 () )'r r noo r oon\21+11 r oonll+1121+1
ATO[lIKEe; [lov6:8Ee;: [l~KOe; 00=0.529 A, E:VEp1'aa 1 Ha Rj27.2 eV.
Kcvovsc Hund 1'W n llAEKTPOVW dE Kmamaaae; [lE TpOXWK~ otporpopun I:
10e;) [lE1'lOTO S, 20e;) [lE1'WTO L, 30e;) J=IL-si av n:521+1,1=L+S ov 112:21+1.
2:U[l~OAO Russell-Saunders 25+1 L J ,L =O~ S ,L= 1 ~ P, L=2 ~ D, L=3 ~ F.

AAAnAmlopaanZeeman1'w e-:U =flBL·B n U =2flBS.B ue flBgg~
'I 'I L n ' 'I 5 n 't-" n 2m.'

Aourttrprncrq H /n)=E10)ln) owmpaxn V'oE(I)=(nIVII1) OE(2)= '" l(m/Vln)1
2

·'1 0 n' 'I' n, , n L-:: E(O)_E(O) ,
m .•...n n - m

1J: (1)_ '" I) def (m/Vln) E ) '. l: ' Vul/ln - L..., COIn m ,Cmn= (0) (0)' K<pUI\W[lOe;.UW1'CUV0110UlcJllrnc .
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