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Table 2 Parameters of Ni*' in free-ion state

Free-ion B,/em ! C,/em ' @ /cm !

& /cm !

<> /au <r>,/au M,°/em ' M,°/cm !

Ni*" 1208 4 459 140

—636

1.890 4 13.404 3 0.339 3 0.026 4
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Table 3 Calculated parameters of Ni?T : @-AlL Os crystal
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Table 4 Ground spectra level of Ni** : g-Al, O; crystal

a/em™" b/em ' ¢/em' d/em' f/em' g/em™'  A/em' i/em! Exp/cm ™!

E 0 0 0 0 0 0 0 0 0

A 1.3809 1.2388 1.2796 1.4149 1.1712 0 0 0 1. 38
E 9607.6 9 609 9609.4 9607.1 9610.4 9677.2 10000 9 884.5

A 9808.7 9807.4 9812.3 9809.3 9811.6 9889.6 10 000 9 884.5 9 800
E 9816.3 9814.8 9818.3 9816.9 9817.4 9 889.6 10 000 9 884.5

E 10 034 10 036 10 028 10 034 10 029 10 148 10 000 9 884.5 10 050
A 10186 10 188 10 179 10 186 10 180 10 184 10 000 10 041

A 10 293 10 289 10 284 10 293 10 281 10 321 10 000 10 041

A 14975 14 978 14 976 14 967 14 972 15 268 15 776 15 272

A 15 162 15 160 15 160 15 155 15 149 15 621 15 776 15 272

E 15 361 15 360 15 358 15 353 15 348 15 621 15 776 15 272

E 15 650 15 650 15 643 15 640 15 633 16 096 15 776 15 272 15 800
A 16 772 16 773 16 768 16 760 16 757 16 096 15 776 16 624 16 500
E 16 816 16 816 16 811 16 804 16 799 16 242 15 776 16 624 16 599
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Table 5 Local structure parameters of Ni*™ : g-Al, O; crystal

a-Al, 05 Nit" ¢ ¢-Al O; sexp
R, /nm 0.1857 0.18619
R,/nm 0.1966 0.19714
6/ 63.498 63.195
6./ (%) 47.536 47,364
AZ, /nm 0. 000 0.0011
AZ,/nm 0. 000 0. 0008
A0/ () 0. 000 —0.3029
A0, /() 0. 000 —0.1715
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Fig. 3 Fine structure of ground-state energy levels
of Ni?t : ¢-Al, O crystal
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Table 6 Jahn-Teller effect of Ni** : a-AlL O, crystal
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Spectral Fine Structure, Local Structure and Jahn-Teller Effect of
a-Al;O; Crystal Doped with Ni*"

YIN Chun-hao, JIAO Yang, SHEN Gan, LI Fu-giang, ZHU Shan-shan
(College of Science , China University of Mining and Technology, Xuzhou, Jiangsu 221008, China)

Abstract: The completely diagonalized Hamiltonian matrixes of order 45 of 3d*/3d® ion configurations in the
trigonal symmetry sites were established by means of crystal field theory and irreducible representation
method. The Hamiltonian matrixes include four kinds of microscopic magnetic interactions: spin-orbit
interaction, spin-spin interaction, spin-other-orbit interaction and other-orbit-other-orbit interaction. The
spectral fine structure and crystal local structure of Ni*" : ¢ Al, O, crystal were calculated by the
Hamiltonian matrixes. Meanwhile, the four kinds of interactions and their effects to the spectral fine
structure and the Jahn-Teller effect were also analyzed. The calculated values were conformed with the
experimental values. The results show that doping Ni*" ions cannot change the symmetry, and it was
discovered and explained the existence mechanism of Jahn-Teller effect in spectral fine structure of o~ Al, O,
doped with Ni*" .
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