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Table 1 Crystal field parametets of Ce®" jon in paramagnetic CeF;
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if —366. 6 912. 8 220.7 0 0 193.8
5d — 17614 - 14585 0 _




50 I o e i 13 %

WRYE T RE(6)FIER | SRIFHY CeFs i Ce® Bty 4. 5¢ RESRAN I o R0 HI7 T3¢ 2 M4k 3

Table 2 Wave functions and energy levels of 4f state of Ce®* in paramagnetic CeF;

No. Ea® (em—") Ya
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Table 3 Wave functions and energy levels of bHd state of Ce* jon in paramagnetic CelF

No. E{®(em—") ¥, energy stale No.
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Table 4 Wave funétion and ground leves of Ce*t taking account of the effective field H;
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Table 5 The temperature dependence of the susceptibility X and the verdet constant V" in crystal CeFs

T 108/ X (experiment) 10—%(theory) 1/ I (experignent) 1/ V (theory)

(K) (ug' * mol « O,) (pug! = mol = Q) (deg=!+cm + Q,) (deg™' « cm « O.)

60 1. 06 1. 16 | —26. 8

80 1.19 1. 35 —39 —37.1

100 | 1. 31 1. 54 —-49 —47.7

120 1. 41 1.72 —59 —58. 1

140 1.53 1.89 —69 —68.2

160 1.66 2. 05 --79 —78.1

180 1. 81 2. 21 -—88 —87. 8

200 1. 94 2. 36 —98 —97.3

240 2.19 2. 66 — 118 —116.0

260 2. 31 2.81 — 127 —125.2

280 2. 44 2. 96 — 137 —134. 4

300 2. 56 3.10 — 147 —143.5

T
31 107% (ua! « mol » Q,) 0__ I?O 2(,)0 3010
» Exp. value
ol —50r o Cal. value
. . valu
1k Exp- value —100
oC{ll. value
— 150
L i 1 1/V (deg™! « v O,

0 100 200 300 T | 1/V (deg™ - em + 0,)

Fig. | Temperature dependence of the magnetic

susceptibility in the erystal CeF;
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fft % The matrix elements (the angle part) of electric-dipole transition P, excited by
left-and right-handed circularly polarized light
Pal i o
Pi a u " " s o
b | 0.219247/0 0 0 0/0. 204953 0 0
by 0 0/-0. 219247 | -0.204953/0 0 0 0
by 0 0 0/0. 046419 0 0.321943/0 0
b 0 0 0 -0, 046419/0 0 0/-0. 321943
bs 0 0 0/0. 129458 0 -0.014701/0 0
" by 0 0 0 -0. 129458/0 0 0/0.014701
b | 0/0.053558 0 0 0 0 0. 010379/0
by 0 -0. 053558/0 0 0 0/-0. 010379 0
by | 0.188949/0 0 0 0/0. 041237 0 0
bio 0 0/-0. 188949 | -0.041237/0 0 0 0
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Quantitative Calculation of the Magnetic Susceptibility and
the Verdet Constant in the Paramagnetic Medium CeF;
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(Department of Applied Physics, Shanghai Jiaotong University, Shanghai 200030)
(revised 27 March 1992)

Abstract

_ This paper first considers the effect of the crystal field on both of the 4f ground state
and 5d excited state of Ce*' ion in the paramagnetic medium CeF;, and further, takes
account of the splitting of the ground state in the crystsl field caused by the effective
superexchange field H, and applied field H. , and then using the model of the double
transition with ground state splitting, calculates quantitatively the specific Faraday
rotation 6, , Verdet constant V , magnetié susceptibility ¥ and their temperature
dependence in CeFs:. A theoretical calculation shows that the magneto-optical effect and
its temperature dependence in CeF; are closely related to the superexchange interaction
between Ce®* ions. ¥ ~!is linearly dependent on Tand V /X = — 16032(1 4 68. 1/T) in
the temperature range 60K < 7' <C 300K. The theory is in good agreement with the
experimental results.

Key words paramagnetism, magneto-optical effect, fluoride, quantum theory.





