Magnetic Moment of Atom or Ion

JJ+1)+8S8+1)—-L(L+1)

g(L,S)=1+ STIES)

m = —gJ (L,S)(e/2me)J (m points opposite to J)

m = gJ (LS)ppJJ + 1)

Fig. 7.23 The vector diagram used
to calculate the Landé g-factor.

From Atkins and Friedman Molecular Quantum Mechanics



Magnetic Moments of Rare Earth Ions
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Quenching of orbital angular momentum in solids

c?) In atoms electrons have well-defined orbits. In solids, particularly metals, they
on’t.

b) It can also be shown that <L> = 0 in 10ns due to crystal field effect.

Free atom Solids
Electron trajectory
@ -0 0
@ o & ¢
L+ 0 L=0

Magnetic moment 1n solids i1s almost entirely due to spin angular momentum



Transition Metal Ions

Table 5.2 Calculated and measured effective magnetic moments for the first-row
transition-metal ions.

lon Configuration o SI(T+1) gsm m/pug M /g
Ti’*t, v+ 3d! 1.55 1.73 1.8 1
Vi+ 3d? 1.63 2.83 2.8 2
Crt, vt 3d? 0.77 3.87 3.8 3
Mn*t, Cr2F 3d* 0.00 4.90 4.9 4
Fe'*, Mn** 3d° 5.92 5.92 5.9 5
* Fe2t 3d° 6.70 4.90 5.4 4
* Co”t 3d’ 6.63 3.87 4.8 3
* NiZt 3d°® 5.59 2.83 3.2 2
Cu?t 3d? 3.55 1.73 1.9 1

From [21]. Reprinted by permission of John Wiley & Sons.

* Partial quenching
Source: Nicola Spaldin, Magnetic Materials



