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F 1 A ISR ARSI E (S cm )

a—Fez03 a—AlyO3: Fe3t
state obsd [10] calc [19] calc?®) obsd 10] calcP) obsd [8-9] calc®)
1T (1@) 11600 11602.7  11600.8 9450 9449.8 9450 9450.1
1Ty (4G) 17029.2  17028.3 14350 14669.0 14350 14629.4
1B, 4 A1(*G) 23800 23803.3  23803.3 22270 22269.7 22120 22123.4
1Ty (D) 25039.1  26274.9 25510 24515.7 25680 24357.3
1E(*D) 26700 26274.9  28674.5 26800 26827.0 26570 26650.8
4Ty (*P) 31800 31461.3  34248.8 32500 32410.8 29000 32183.6
1A5(4F) 34248.2  38849.0 36346.0 36107.2

a) N = 0.9266, Dg = 1393.8 cm~'; b) Ny = 0.9113, Dq; = 1448.0 cm™!; ¢) N2 = 0.9098, Dga = 1432.1 cm™1.
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18 3 ¥ Scholz Fll Buzaré 45 1 55, 7] I 150 B X6
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IS, RATY R B[R] I 2% 1 S 35 s 5 A Y P AN 7 1) )
WAL
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BEWSHRIITE

W AT AR a-AloO5: Fedt 44 2 (1) Japak i k%
GER AT Cs SRERERRYE. AR ST 5 40 S A 1)
JEHEFI EPR w5 HEAT 20 AT I 38 4K H Csy sUBERTHR
KA IR 5 A7 (FeOg )~ AR A Jrdak 4 45 .
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AO; W AR M Ap. FEARX 31795, ®BATE
2230 12 %) 14k 252 x 252 58 4> fit 18 A B 1) 7 VRAIE SE
T AOFI Ap 5T (FeOg)?~ % 6 Ay FEA M40 54
FEAE S, Scholz fl Buzaré 254 EPR 2545 H
TR AT AR (FeOg )0~ [ 175 Jaydal 7 s g A
() BE e W A8 £ A (TS FEL, A = 3.20—3.8° [15:19]
AT HE Ap = 3.2° Fl Ap = 3.76° B M, 18
LT AT A BE R AR BESR S A JEE AR,
AEy, 5 A T v % Wi 5 78 F M35 T I A E g
FHRA G (R 738, BATTf R ARHIR AL £ A0y 5 AGy 1)
AT, ARG E S Ry TR 2. R 2 FRAT
A LUR I (FeOg )~ A5 rh b = HE 11 R Wi A2 £
Af; = —3.85° £ 0.45° L] WK TN =M HE ) A} iy
A Ay = —1.72° £ 0.04°.

*2 WRARRMNESHRAE, AE, MEGHHRSEM, P 10405=2225.0cm™1, 010=47.7°, 020=63.1°.

A6y F Ay FAr2 (°), HALERIFALE con L

Gy Af; Ab 10*AE, 10*AE; 10469 1049
9840.3%) —4.330 —1.7120 10450.8 4014.5 1719.0 —112.9
9815.8%) —3.995 —1.6860 10451.2 4014.2 1719.1 —112.8
9791.52) —3.640 —1.6640 10451.3 4014.5 1719.1 —112.9
9718.9%) —4.050 —1.6615 10451.2 4014.4 1719.1 —112.9
9694.9P) —3.695 —1.6411 10450.4 4014.5 1719.0 —112.9
9670.9%) —3.365 —1.6200 10451.2 4014.0 1719.1 —112.8
9823.1°) —4.260 —1.8160 10451.7 4014.2 1719.2 —112.8
9811.0¢) —4.065 —1.8046 10450.8 4014.6 1719.0 —112.9
9786.8°) —3.710 —1.7800 10451.2 4014.6 1719.1 —112.9
9714.5%) —4.152 —1.7790 10451.5 4014.1 1719.2 —112.8
9690.6%) —3.805 —1.7550 10451.3 4013.7 1719.2 —112.7
9666.74) —3.438 —1.7350 10451.3 4014.0 1719.1 —112.8
Expt. [7] 10451 4014 1719 —113

a) N =0.9113, Ap = 3.2° 18], b) N = 0.9098, Ap = 3.2° 18], ¢) N = 0.9113, Ay = 3.76° 19];

d) N =0.9098, Ap = 3.76° 191,
hy i — 20 I 5 T B W AR AR A X R i AT £
AOy, AOo WAL 1 52 MR, 38 ik #5400 85 = o o A4
(FeOg)?~ HI#% 1) EPR 2 i b AL &) S8 AR,
FIAEy, fEE 4 AT W T RS £ A6y, Ay
B e i W A2 £ A IARA 2. KT 4 b, FRATTRE
BRIAG 5 AG, HRE Ap BB RGBS H

AGy H1BE Ap fAZAEC W, B Ap = 0
(B Cay RUBEXTFRILABL) AT Ap = 3.2° (O miAHEXT
PR) PRI D0 IR R I A2 £ AGy 55 AGy (17T 5AH,
FATEIILPIFNTBL T A0y 5 Afy 1B AT AL AT
FEA 225, o A0y BT i 22 20 0 10%—17%,
117 Ay AR ZE 200 5%—T7%. t1 T A0 db ik
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AR DA K2 (FeOg ) HT AR IR 6 Ay 25 43 24 it 1 il
WA Ff AG;, A AR, FATARIN T8 %A
i (FeOg)?~ R I SR IR EE FITE Cay s BEXSFR
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—EMZE R, KRB A0, Ap FIfHEXT 6 A,
BN RAHE AT 2R H TUER, AR Scholz Al
Buzaré 2500 S AH— 30 B VEQ 0TS AT
fifi o B T B A AR (FeOg) o~ % 1K 43} iy 22 £y
A0 ARG L
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Abstract
Electron paramagnetic resonance (EPR) spectra for Fe** in sapphire were measured and studied by Scholz and
Buzaré in 2002. Their analysis shows that the ground-state splitting for Fe** in sapphire may be associated with two
distortion angles A and Ag. By diagonalizing 252x252 complete energy matrix for the d® configuration ion in Cs
symmetry ligand-field, in this paper a systematic investigation about the ground-state splitting for Fe3* in sapphire is
given. Our results indicate that the °A; ground-state splitting are sensitively dependent on the local lattice distortion
along the two directions, respectively, which supports the Scholz and Buzaré’s opinion. Meanwhile, by simulating the

optical spectra and the EPR spectra for Fe** in sapphire, the local lattice distortion parameter Af; can be obtained.
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