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Aufgabe 10.1 (1/2)

Bei der Bestimmung der Termsymbole einer Konfiguration miissen diejenigen Unterschalen beriick-
sichtigt werden, die nicht abgeschlossen sind, in diesem Fall also 2p'3p! beim Kohlenstoff und
15'2p'3p! beim Lithium. Da alle diese Unterschalen mit genau einem Elektron besetzt sind, kénnen
die moglichen Energieniveaus (die ,, Terme*) dieser Konfigurationen mithilfe von Clebsch-Gordan-
Reihen bestimmt werden.

(a) Mitly =Ilp=1und s =9 = % ergibt sich:

L = L+l Lh+la—1, ..., |1—1 = 2,1,0

S = s1+89,851+8s2—1, ..., ]s1—s2] = 1,0
L=28S=1 J=L+8S L+S—-1,....,|L-5| =3,2,1 = 3Dz, 3Dy, 3D,
L=28S=0 J=L+S L+S-1,...,|L-5] =2 = 1D,
L=18S=1 J=L+S L+S—1,....,|L—-8] =2,1,0 = 3Py, 3Py, 3Py
L=1,8=0 J=L+S L+S-1,....,|L-5 =1 = 1p;
L=0S=1 J=L+S L+S-1,...,]L-5] =1 = 33
L=0S=0 J=L+S L+S-1,...,]L-5] =0 = 15

Somit lauten die Termsymbole fiir die Konfiguration 1522s%2p'3p! von atomarem Kohlenstoff:

3D3, 3Dg, 3Dy, 1Dg, 3P, 3Py, ®Py, Py, 354, 1Sg
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(b) Mitly =0,ls =Il3=1und s = s9 = 83 = % ergibt sich:

Lo = L+l L+bk—-1, ..., |l —1I]
S12 = S1+82, s1+s2—1, ..., |s1— s2
L = ho+ls, ho+ls—1, ..., [l12—13]
= s12+s3, S12+s3—1, ..., [s12— s3]
= S12+83, si2+s3—1, ..., |s12— s3]
Ix L=28=% J=L+S ...,|[L-5 =152373
2x L =2, =4 J=L+S,...,|[L-8 =353
Ix L=1,8=3 J=L+S ....,][L-5 =2331
2x L =1, =4 J=L+S,...,|[L-5] = 3,3
Ix L=0,8S=3 J=L+S ...,|[L-5 =3
2x L =0,8 =4 J=1L+S, ...,|[L-S5 =3
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"D7/2, “Ds/a, “Dy/2, *Dy o
?Dj/2, 2Dy /s

P59, P30, Py o

P32, 2P )2

1S3/2

2S1/2

Somit lauten die Termsymbole fiir die Konfiguration 1s'2p'3p! von atomarem Lithium:

4D7/27 41)5/27 4D3/27 4D1/21 (2X) 2D5/2> (2><) 2D3/27 4P5/27 4P?)/Qv 4P1/2

(2%) #P3/, (2X) 2P1j9, *S3/0, (2%) %Sy )9
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Py £ °So
Py # *Ds
3Py — 3Dy
Py 4 Da
3Py — 3Py
Py £ PPy
Py 4 3P
Py 4 Dy
3Py — 39,
Py A Py
Py A 5Sy
Py 4 3Ds
3P — 3Dy
3Py — 3Dy
3Py — 3Py
3Py — 3Py
3P — 3Py
Py 4 Dy
3P, — 38,
Py £ Py
Py £ °Sy
3Py — 3Dj
3Py — 3Dy
3Py — 3Dy
3Py — 3Py
3Py — 3Py
Py A 3P
5Py 4 1Dy
3Py — 39,

Py A 1Py

AS#0 A AJ#0,+1
AJ #£0,+1

AJ #£0,+1
AJ #0,%1
J=0—J=0

AS#0 N AJ#0,£1

AS #0

AS #0
AJ £0,+1

AS #0

AS #£0

AS #0

AJ #0,+1
AS #£0

AS #0

1S,
15,
15,
1S,
1S,
15,
15,
1S,
1S,
15,

7/_>
7L>

582
3D3

AS#0 A AL #£0,+1
AS #£0
AS #£0
AS #0
AS #0
AS #£0
AS#£0 A AT #£0,+1

AS#0 A AL #0,+1

AS£0 A AT #0,+1
AS#0 A AL, AJ #0,+1
AS#0 A AL#0,+1
AS £0 A AL AJ #0,+1
AS #£0
AS£0 A AJ#0,+1
ASEOANJ=0—J=0
AL, AJ #0,+1

AS #0



Aufgabe 10.3

Fiir einen Singulett-Term, einen Term mit S = 0, gilt J = L (wegen |L — S| < J < L+ S) und
damit auch

J(J+1)+8(S+1) — L(L+1) L(L+1)+00+1)— L(L+1)
g =1+ 2J(J +1) =1+ 2L(L + 1) =1

Zudem kénnen M; und My, fiir den Fall J = L genau die gleichen Werte annehmen. Somit geht
der Ausdruck fiir die Energie der Wechselwirkung mit einem &dufleren Magnetfeld beim anomalen
Zeeman-Effekt in den Ausdruck fiir die Energie beim normalen Zeeman-Effekt iiber:

E = guy,BM; mit M; = —J, ..., +J

S =0 g =1
=
J =1 My = —J, ...,4+J = —L, ..., +L



