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Abstract: In this paper the electronic structures of the complex ion (CrOg)* in the
erystal Cr:MgySiO; are caloulated with the spin—polarizated MS(X, method the one-electron
eignevalues and eigenfunctions and the spin polarization splitting under the symmetry Tsand
Cp, are given, Energies of some optical transitions and the charge transfer transition are
calculated based on the transition state theory. The spin orbital coupling constants are
caloulated with the Case-Karplus charge partition method. The influence of the distance
from ihe ligands on the one-lectron energy levels are discussed. The influence of symmetry
changes is also discussed. .
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Table 2 A atomic coordinates of
(Cr0y)4~ under Cj, (a. u.)

Table 1 A atomie eccrdinates of
(Cr0)% under T, (a. u.)

% 1 2 T Y 2
Or 0 0 0 Cr 0 0 0.1117
Oy —ER(i)—B(i) —RB(i) Oy 0 0 3.,1008
0, +R(i) +RB(i) —R(3) 0y —2.8059 0  —1.1783
0y +RB(i) —R(i) +R () 04 1.4030 —2.4300 —1.1783
O —RB(4) +R(i) +R() O4 1.4020 2.4300 —1.1783
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Table 3 One-electron energy levels of the complex ion (Cr0,)¢~
undsr T, site symmetry

—efev)
E(1) EB(2) R(3)

Ty gpint spiny spint spin,, spin} | spin}
3ay 2.457 2.457 2.137 1.376
2e 2.570 2.570 2.489 1.518 1.818
1 8.219 9.219 7.042 6.981 4.839 4 856
8ts 10.3241 10,241 8.196 8.050 5.834 5.773
day 9.700 9.700 8.845 8.119 6.249 6.109
le 12.731 12.731 9.515 9,233 6.408 6.178
g 12,993 12.993 9.753 9,408 6.738 6.185
1ia 24,504 84.504 82.120 22.060 19.576 19.643
lay 44.933 24.923 22.463 22,423 19.796 19.782
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Table 4 One-electron energy levels of the complex ion (Cr0,)*"

under Cj, site symmetry

Ty Cs, —e(8V)
R{2)
spint | spin
aj Bay 2.015 { 1.333
& Ga 2.430 l 1.537
5] as 6.834 B 6.743
Ge 6.943 6.856
a1 Bay 7.993 T7.835
ia 4a 8.049 7.895
day 8.150 8.003
@ de 9.3839 9.057
tg e 9.598 9.256
3ay 9.698 9.878
as Qay 91.946 21.067
ta le 22.005 21.900
lay 22.353 32,375
Table 5 One-electron eigen;functions of the erystal field
orbitals 1t,, 8t; and 2e7
Orbital | Charge distribution
E(1) R{2) E{3)
3fs) 0.0890Cr+0.0172 0 0.063Cr+0.183 0 0.056Cr+0,186 O
3tat 0.089Cr40.0172 0 0.0580r<4-0.177 0 0.057Cr+40.184
1t} 0.102Cr4-0.202 0 o 0.063Cr4-0.217 0 0.086Cr+-0.837 O
1t 0.103Cr-+-0.202 0 0.0650r+0.216 0 0.030Cr4-0.227 0
et 0.680Cr+0.032 0 0.710Cr-+-0.037 0 0.730°0r+0.042
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Table 8 Energies of the terms of (Cr0,)*- under T4- symmetry calculted
by the transition-state theory(em=%)
R(1) E(2) E(3)
Configurations|] Terms - - =
Electron Electron Electron
transition Bnergy transition Energy transition Energy
at 14 | 0 Jay|<3et 13409
K Qete3ay) 5760 0 Bateedh 10613
eay 1K 9eh<-3ay} 6749 26«26} 505 Sayy <26} 10372
" 84q et «3u? 3641 0
¢ 1E* Je|<3a;t 10357 20} <28} 8132
; 5T 41,0<3az) 7950 4t)< e 17985
¢ 17, 4tq}<3ar} 11319 dtp) <20 19117
3T, 4th—>3a,4 9337 dlghe3et 17013
e 874 dta}3a} 9817 4} <26} 18107
Table Y Energies of the terms of (Cr0.)% under C;, symmetry
calculated by the transition-state theory (ecm-1)
Ty Csy Electron transition Energy Configurations
Y54 3E 0
aay
17 i el <te} 538
$4, 84q Bet<—6ay} 3647
32
34, ?ef-(—ﬁa[f 8119
ST3*
SEw Tayp<ebBast 9396 eay
8 4% Tey<6a;t 9478 gt
STk
S Tag|<6ay} 10170 eay
15 ig ' 6o} <—-6a,} 9547 a*
14, 14, J a1 «Get 12395
af
Ty Tal.i.«(— EJET 15720
8T,
5E Tet<be} 17601 eay
144 Tay<«6af 17701 aj
1T,
1y Te |66} 19861 eay
Table 8 Spin polarization splitting of the one-electron
enery(eV)
Molecular orbital MS-Xa Calenlated values Empirical values
(CxOg) 4 B¢ 2¢ 0.97(0.89)
1.19
Bagh 34y 0.76(0.69)
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55344 om ™ (2e}«352)), 55962 cm™(2e)<«3¢,1), 55933 om ™ (df,1<111)
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