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Magnetisierungy
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Magnetische Suszeptibilitai

diamagnetisch paramagnetisch
Cu -9.6-10° Al +20.85-10°
Ag -252-10° Pt 4257.4-10°
Sb  -70.9-10° Mn +883.0-10°
Bi -156.0-10° V  +340.0-10°
NaCl -13.9 - 10° O,(g) +1.9-10°
Si0p -29.6-10° O,(fl) +3.6 - 10™
H,O -7-10°

N,(g) -6.75 - 10



Diamagnetische Suszeptibilitai
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Experimentelle Werte [Einheiten: 10" cm3/Mol]

He -1.9 Lit  -0.7
F- -94 Ne -7.2 Nat -6.1
Cl- 242 Ar -194 K% -14.6
Br- -345 Kr -28 RbT -22.0
I -50.6 Xe -43 Cst -35.1

—
klassisches Modell: B
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Addition magnetischer Momenies
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Hund’sche Regelil

Elektronische Grundzustande teilweise gefullter d-Schalen (1=2)
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1) S maximal
2) L maximal
3) J = |L-S]| fiir < halb volle Schalen

J — L+S fﬁr > halb Volle Schalen Rinehart and Winston, New York (1976).



Hund’sche Regelil

Elektronische Grundzustande teilweise gefullter f-Schalen (1=3)
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N.W. Ashcroft and N.D. Mermin, 'Solid state physics', Holt,
Rinehart and Winston, New York (1976).




Thermische Verteilungh

Energien im Magnetfeld

Besetzungszahlen




Magnetisches Moment p / pg

Temperaturabhangigkeil
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Magnetische Eigenschaftei

Beryllium
12 24305

Mgsz

1.31

Magnesium

20 40.078

Ca

Eisengruppe

1.00 452

Calcium

87.62

Sr

0.95 552

Strontium

Seltene Erden

57 13891(58 140.11|59 14091

1.10 6s5d"

Lanthanum




Effektive Magnetonenzalil

fiuir seltene Erden

ELEMENT
{TRIPLY  BASIC ELECTRON GROUND-STATE
IONIZED)  CONFIGURATION TERM CALCULATEDY p MEASURED* p
La 41° s 0.00 diamagnetic
Ce 451 “Fs, 2.54 24
Pr 4f* SH, 3.58 3.5
Nd 4f3 P 3.62 35
Pm 414 14 2.68 —
Sm 4f3 3 9 0.84 1.5
En 41 F, (.00 34
Gd 457 58 7.94 8.0
Th 458 TF s 9.72 9.5
Dy 45 “H s/ 10.63 10,6
Ho 410 g 10.60 10.4
Er 4511 “I sz 9.59 9.5
Tm 4142 3H, 7.57 7.3
Yb 4513 2F 12 4.54 45
Lu 4114 s 0.00 diamagnetic

“ Note the discrepancy in Sm and Eu having its origin in low-lying J-multiplets assumed absent N-W. Ashcroft and N.D.
in the theory Mermin, 'Solid state

. physics', Holt, Rinehart
Source: J, H. Van Vieck, The Theory of Electric and Magretic Susceptibilities, Oxford, 1952, p. 243; ;g Winston, New York

see also R. Kubo and T. Nagamiya, eds., Solid State Physics, McGraw-Hill, New York, 1969, p. 431. (1976).



Effektive Magnetonenzalil

fur Eisengruppe

ELEMENT BASIC GROUND-
(ANL ELECTRON STATE CALCULATED? p
IONIZATION} CONFIGURATION TERM (J = §) (J = \L + S|} MEASURED<p

T 341 D32 1.73 1.55 —
AN 3d! ‘D1 1.73 i.55 1.8
V3 3d? iF, 2.83 1.63 2.8
vt 3d° b 3.87 0.77 3.8
Crit 3P R 3.87 0.77 3.7
Mn** 3d° *Fas 3.87 0.77 4.0
Cr*™ 344 *De 4.90 Q 4.8
Mn#* 3g° *Dy 4.90 0 3.0
MnZt 3d° 655/ 592 5.92 59
Fe3~ 3d° 652 5.92 5.92 59
Fe?t 3d° D, 490 6.70 54
Co** 3d’ *Far 3.87 6.54 4.8
Ni2+ 38 Fy 2.33 5.59 3.2
Cu?* 3d° 2Dsss .73 3.55 19

® Because of quenching. moch hetter theoretical values are abtained by taking J equal o §, the

total spin, than by taking the value J = |I. £ §{appropriate to the free fon.
N.W. Ashcroft and N.D. Mermin, 'Solid

Source: J. H. Van Vleck, The Theary of Electric and Magneric Swsceptibilities, Oxtford, 1932, n. 2185; state physics', Holt, Rinehart and Winston,
R. Kubo and T. Nagamiva, eds., Solid Stare Physics, MeGraw-Hill, SNiew York, 1969, p. 433, New York (1976).



Magnetisierung als Storungs

H=V f(F) + E;,
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Paramagnetismus in Metalleil
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Magnetische Suszeptibilitat
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