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Fig. 1 Geometrical configuration of singular
momentums S, L, and J.
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Fig. 2 Schematic representation of the magnetic
splitting of the ground state multiplet (/=9/2)
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Fig. 3 Effective Bohr magneton numbers as a
function of 4f-electron numbers for rare earth
ions.
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Table 1 Effective Bohr magneton numbers of
some selected 3d-transition ions

- . nyg(5tE)
BEME | (A [T g (K8
3d' Dy, | T 1.55 1.73
v 155 1.73 18
3d°°F, v 163 283 28
3d’ Fss v 0.77 387 38
Cr 0.77 3.87 3.7
Mn'" 0.77 3.87 40
3d’ Dy o’ 0 490 48
Mn’" 0 4.90 50
3d°°Sse | M 592 592 5.9
Fe’ 592 5.92 59
3d°°D, Fe’ 6.70 490 5.4
3d Fyy | Coy” 6.54 387 48
3d”F, Nit 5.59 2.83 39
3d° D5y | cu” 3.55 1.73 19
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Fig. 4 Schematic features of energy splittings
of (I, S) multiplets in the case of (a) weak crystal
electric field (CEF), (b) mediated CEF and strong
CEF.
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Fig. 5 Schematic representation of interparticle
distances between nuclei a, b, and electrons 1 and
2 when hydrogen atoms come near.
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Fig. 6 Bethe-Slater curve.

R ThaI EHBEFEINE. 2FD
¥, (1,2)=¢s(1,2)xa(1,2) S=0

{1.4.6)
. (1,2)=0a(l1,2)xs(1,2) S=1
THEZ LB, CORDNINVIVYT VR
2
H= L(V%ﬂFV%)*ez( 1 +_L+J_+_l_)
2m 7a b2 Ta2 4%
el et
+ — + 1.4.7
72 Ra ( )

LEIBOT, ThroIaA¥-—EHELHETL
Es=[fwr 0 2H¥. (12)dndn

U+
=2Eu+ 4.
2Ba+ T gn (1.4.8)
Es={{vr-q 287 (1,21d0dn
u-J
=2Eu+ 4.
2Ent g (1.4.9)

o\

B3 T, E it L KERTFOZ R NAMF—TH
3. ULJids—ovzzxv¥-BILUSBIRLF-T
by, #hEFh, kKA THELAoN 5.

U={{eR1)082)V pa1)en(2)dndr, (1.4.10)
7={ o208 Vi lps2)dndr: (141D
COLE, Vel
2
Vm:4§(14"19+£_ (1.4.12)
Ta2 To1 Tz

THB. Fr L EsDEZFRDZE, ETRAEYERFETR
ErOor iz AF—EELLEET. 2D,
2(US%—))

1—Sik
28 % BAERFORDMEMe.LuWBERT 5B,
Sa?=0 &7 Ee=—2/<0 (@R L BB LT
THBME, Ea<Es EHOQETREVIRENEELNLS.
Linl, —#iCid g, & @p BERLEV. allf&bREF
HES VT Ry MWNE LB E, S BEU Sa! HREL
150, Ea>0 &15 - TREBHEREAMEENAL, #ica b

E=FEs—Es= (1.4.13)

HAGHBERFESEE Vol 22, No. 4-1, 1998

(3d)5 (2d)¢ (3d)* (3d)* (2d) (3d)*
M ¥ A

Mn?* O* Mn»* Mn* O Mn*
(@) ()]

Fig. 7 Schematic figure for understanding super-
exchange interaction mechanism in MnO.
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]:szpd<fg__:_ — —ET (1.5.1)

5z ehB, 2T, E-, L E- i3, ThZTh, p-ET
DR VB AEFORE Y ERTRGEERETRES
ORI ANVE—Td5, £ 6130 O plELS
Mn?™ @ d-EE~OEFORVBOENTHY, Ju i3 0¥
DEH D p-BEFE M O4dETFOROREENTH 5.
KENTFOEEEOHEUML S, HEKASHELILH
5 Ja<0 EEZSNBDT, dHuliic 5 B EOETHSE

(1.4.14)
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Fig. 8 Schematic figure for understanding dou-
ble exchange interaction in (La, Ca)MnOs.
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Fig. 9 Schematic figure for explaining double
exchange interaction between Mn ions with an
angile 6.
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