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2. MERGHMEHET D, BFEES~OMEHIVN L,
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1) 1920BFEEIOVWT SHBRATHIEENBEBI R —
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2) BRAKOSEHABZRENEHESNE, TOIDTLHRAD
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Spin-orbit interaction : %= Z 4 l,- '8,
i

A - #iEMEAEE,

7 — 0 VHEERS> A VBGEREER (UGEHREERER )
—RIEDLSZEIHBOITHIERIIEZZ 1 { TR,

effective Hamiltonian : (4, s=#19=1L-S

BT A NF—DLSEEIHIZ DIV TOREA

shelil BT 5 BTFOH : n < 241
S
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My=2L,{L"Sn=¢(mZE; D) S=(/nL*S
A={/n>0
n>2+1: A= -{/(4l+2—n) < O
n = 2+l : L=0, S=2I+1)/2 — H_ =0

P 2-3 AT vLEBIEfEROEE

BWFE&E | BmTFRAER| Acm™?
Ti3* dt 2D 154
'V3+ d'! SF 104
C3+ a3 F 87
Mn"l' P o 5D 85
v d? o O 55
Cr3+ ot &D 57
Fe?t d° sD —100
Co?t d’ ‘F —180
Nj3+ d8 IF — 335
Cu?t a° 3D —828

Effective Hamiltonian of spin — orbit interaction on the basis of
Hund’s Rule

(HS|)LS = HLS — ﬂ,Lo S

Less than half in orbital _ S '/
shell : n < 21+1 S;— o/l

d orbital : n <5

f orbital : n<7

More than half in

orbital shell : n > 21+1
s=—S/[2(2]+1) —n]
d orbital : n>5

f orbital : n>7




How to account total magnetic moment : M, = - pg (L +25)

The J value among J multiplets 1s detemined so as to have a

lowest energy on the spin-orbit interaction

\L§= 24111 g

(L-8); =+ -LILAD-S(S+D)

Using the Heisenberg equation :

9 g A = oA - A
Prove that ar R &
Al =[x L1=[Ix L] iS=SxS
t 9
ds iL:LXL

ﬁ-a—t-=2[Lx S]=2[J%x S]]

L §ktJ

J=L+S
L=aJ+bJ, S=(1-a)J +cJ,
Therefore, J.L =L+ S.L
J.L=al’

a= [L?+S “L)/PP=[L*+(J?-L?-S?)/2)/J*=(J*+L? - §?)/2J*
1
a =
2J(J +1

Total magnetic moment is derived in terms of projected

components of § and L along J

M =—p,(L+25) =—p5(2-8)J =0, 145

§+ S(S+1)—L(L+1)
2 2J(J +1)

g;: Lande’s g factor

g, =

){J(J+1)+L(L+1)—S(S+1)}
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