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\4. 

t1ve electrons 1n the crystal. These electrons ere not free. 

They are sub~itted to the crystalline potential. to interactions 

~1th other electrons which elva rise to some localization. This 

is the Hund-Mulliken type approac". 

lhasa two aoproaches are used 1n mOBnetlsm. The first 

one 19 frequently used for insulating materiels whereas the 

second one 1s frequently used for metals. On the basis of the 

simplest paint-charge ionic model tho electrostatic potential 

vr r. a .i ) d u e to the surrounoing point c harges at a paint 

(r. 0 • 'f 1 neer tr.e eric!.n 1s : 

V( r. 0.~) • 

where Q
j 

15 the cherge et the jtn nEighboring 10n . at distance 

~j from th~ origin. If the magnet1c 10n h80 8 charge Q1 at 

(rl.o1'~1) then the perturbing crystalline potential energy 

w111 be 

where V should 'satisfy the Laplace BQuetlo n .5ym~8try conslde -

rations provide some help to study cristalline potential since 

this ootent1~1 possesses the sy~mctry of the cZ'yst61line c harge 

d.1str1l- ut1on. 

Crystalline f~elds af~ects often iron group ions e nd 

r~re e~rth Rroup 10ns on e o1Tferent way . since major annrgy. 

5 . 

15 1n the f1rst case crystal11ne f1eld enorgy. and 1n the 

second cese spin oruit-coupling. 

Consider a sinple electron with L • 1 1n en orthoromb1c 

(8 I b ~ C I a· B • Y • 0/2) crystalline potential. The crys-

tel11ne energy 1. then 

w 
c 

Oy2 - (A • 0) z~ 

Whe r e A and 0 ere functions of intoretomic a1stencDs. 

Ux · z f r) 

Uy · y f ' r) 

Uz · 7. f ( r) 

are orttlo~onol. We SUDPOSO thoy era normalized. Th ey have the 

property 
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(~on diagonal cl e ments ~~~I~tl 1 . l h ~se levels d o ~ ot loDd to 

orbital moments r~oc for jn9tanc~ <L l L I v # • 

• Z • • 
)C -~~ l! x OJ("" Y 0 z • 1 on ag1nery nUl""lt erJ . he 

<UILI ~ > · 
x ' 1( )( 

(L:)I, I I Y I I It) • fJ . 

Timo avcrez~ of tIle meenet1c crtl itel moment 15 zer:. ~uppcs~ 

Ux 15 the ground steto crt1tal wave functicn . For ~ • 112 there 

ere 2 possible spin sta~e Sz .~ 1 /7 r. spin funct10 ~ 5 0 end fl. 


