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BEME A, HEERS M LHEFEN LA BH RN BBBREE A L.
XEEISEHENT:
Dg = 1794, B = 610, C = 2416, 6§ = —870, & = —123,
(=162 (DIEBAY em™), Kjy=K,=10.90.
TR B H A—ZERL (D2, ¢, V), BIET (D', gu> £1), REBHNITEBESLHREN
Eeg ik 1 (AR EHAGE BRI XEL7]).

1 HRNENZHHIB5ET

— BRI & E M it HEE e
D(cm™) 8.7316 —0.4363 8.295 8.296-+0.0168:17
Zs 1.9655 —0.0396 1.926 1.9104-0.0050113
o 1.7633 ~0.0139 1.749 1.7440.01E12-14

EREID, g1, gL NBE (, 8, 8 FHBEMRMXR (RERDN (28K, &
ERIETETIRE ¢, 8, 8 FEBEME. LLIAW, KB (= 162en™, B R=0.764 (R =

ZC— BEHENES Jahn-Teller RN 5IRAEE-SLERSH/NETY, REHEFH L=

212cm™) s I CBRIS1B £ = 185em™, B R = 0.873, 5—@#hA P& 34 K
THEMESRETHRELLE, R= 0764 24N, T REL0.873 VLN BEATH.
BE.Ll gy APL,BBEXTNNESRE. B ERSEBHEFE
g = 0.3228, 7 = 0.1079, ey = 0.01122,
. e; = 0.006173, 5= 0.005445, ¢ = —0.002182,
(ZERIBBEETRERENSENEE, FREZUERHNTE, HEFLHEE —
fir.)

B NP = 11174, J = 1.0017, n* = 0.1086, e* — —0.002077.

FR  gP = ING)P [g,(l + ) — Ky (% —#) n’}

- 1
1.1174

. [2.0023(1 + 0.1042) — 0.90 (\% — 0.104) . 0.01164]

- [2.2109 — 0.0146] == 1.9655;

1.1174

gy = [N(e)1? - Ky(—2+4/5 X 1.002 X 0.01122 4+ +/'5 X 0.1086 X 0.006173
—5 X 0.3228 X 0.1079 X 0.002077) = —0.0396;
FbL g + g = 1.9655 — 0.0396 = 1.9259.
BRI SR RE/INBUGE =4I, R g0 = 1.926,
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1LATeRT BHOBOUE, SEEANE Abngam 5 Blenegy HEIBSA
Res0, g B R CT-P SH7(FAK), % CFYT, SESHRENT = 1 SR8 E
mﬁ@%%&mﬂ%ﬁﬂ&@ﬁ%&ﬁﬁ%ﬁﬁ%ﬁﬁ%%&ﬁﬁﬁf%EA%%%
B o, o H(ETABTER CFT, SMNOBESREN).

SRR, AXQGEHER: BEEAZESHELIER, A RBEELHRES
BARESEERAR, REHESHE D, g1, g2 ORI RER.

Abragam %5075 8, TR IR CFPT,, CPPT, RAE, %8 CF YT, W (0, +87.)
ER(ATABE] DW, ¢, ¢P) WHB—F, LR LEEFTHLIE. ik, Abragan SHIA
KSR TH DD, ¢, o ERR L R—— T BIRY, B3 BIZE T EH A4

1) XRRI6IARTRE a, o NI FTERRTHRRSETIIAS ikl
EEHEMRITRAR. HRBEL, HH & MR ER, WE T RR %

a=o = —4=—(1+pg)": (—i— — ;9’),

Hrh EI V. AR CPYT,, CFYT, BARY, B (1) RBRHEANSE B, Dg UK
. Hit, a, o REEAHHILWFTRSE.
2) EXEIINART, BHIHED 5RERE S, ¢ id o, o BOGETR (—4); B
Hogn g ARPEEW @, o HIFLFERY
a=—AKy, o = —4K;,

BAIRRARRE, E3E [5, 6] SHESIVRN—IR, MFREER Y2 TS5 NE
F Ky, Ko BIEE, XES1BGH o, o BERKAXERT. fHAUEHBES
INEFH AL 8 53 I-T %

2 PR, AT EEE D, o, ¢¥ XP Nk, BRBH a, o SHRFEER,
M T eI BEL R, BE TS U —SRE, HESERD TR, i,
KRR 1R T — 3.

EFEIST, WS A XEI61ARN XN E T B R-EBA T N TF=aHH R
XA, b, BCERISTNER, B (= 185um™, f5F 6 = 970.6cm™, B
K, IN0 = B AR TR VB S BRI R AR 2, 7 R M Y.

2. BB L—5 % (R D®, g, ¢, BIE 1 £—7), FEHEHESTRAERE
BAs fH, SCEMAESEMRENS, WTRA: % DO EE5LREETRN, ¢,
P HEBELREMEE TR, WEMIWRBRARETFE. Hik, ERnAREER,
xse:& SRBENS. XRERR: SRR SRR, B REERERR
£ 1B IR .

YA HE—SEER G BENBT CFIT, WHEBRESET (P, + &) &
ANEBHBELE, REIABERD, g1, g.. MWE 1T, EMNEHEESERE, 5
S RIT RO &
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A, SRS ISR EEL SERFABRF(SRIMIT]). SEIAL
RALL, D, gu, g1 SHERRERE T L2HEKE.

XHRRE: BAXEALZEHLER NEHLRS e B TFHEREEN.

Sugano %A PUEXE Crte-ALO; (& BT ORI SIREEILR, AITENLEDEE
CHECRBHERITRER, EXHEEERREREAT L), BBEHCGRYATRES 5H
BEBGHRE e N TREFHEENIER.

RIBEFRPO TR IHRGESBELZEDRERNEES, FAZBHEY
KR E5ER-NERSFENEMELEREESEER.

REFESCERL7 1R 4R MR TR 2, BLBE T4 8 B A TR ELE R B0 k. X —
GEHEET AT ZARMNABEYTRGT ¢ BT, L8 ERRAERKUTTR.

3.(13), (AR ET 5 a1~as, ex~ey TRV XRABIETR (232X g0> 1)
BERETHE (FALRARIEARIE) B3] gy = 0.00022, g1 = 0.000043, ¥ wlig
x.

KRR RBEB o ~ gy, e ~ e B, HIRIAS— KT, 20
NN ES. B &> ¢l IABESZ (RIIRGEBT ¢ 5 L ERAR, N85
BETHEIZ | MBFER R, AR E BN, USSR/,

FEABAS, X D BB SR 18 IE 2R 4T SRSk 0, KT B/, thATRE k.

4. BIE RN, AXRIE () B FHARATIR. ZRE VY BAETSASREN
EOREFR, F5FH, BRASBANRNEN/NG. BERE—DITRXE/NI
R, WEREL 3444, 3454 #9°F, P T (BERE®T 2.22 X 10en™) BAEBHTEE
K, BTHERT gs g0 HEEEW, f ¢ BERE. (EER 1P o EHEERERS, B
BEEE. )

o, RO EERERL, &AL 5K (& 0 ={1 =10, Ki=Kr), HiE
—$ZBEEAFE(RBIE-BRER)GE, BETE g1, g1, D SEBNFSEERE
WE.
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THE ZERO-FIELD SPLITTING AND g-FACTORS OF d? IONS IN
A TRIGONALLY DISTORTED CUBIC CRYSTAL FIELD

Ma Doxe-piNg XU YI-SUN
(Chengdu Institute of Agricultural Machinery, Pi Xian, Sichuan)

Hu Zui-x1one
(Sichuan Teachers College)

ABSTRACT

By using the irreducible tensor operator method, two corollaries are derived from
generalized Wigner-Eckart theorem and the results associated with the corollaries are
obtained. For the d® ions in a trigonally distorted cubic crystal field, we have considered
both the interactions of all possible ¥, and (¥ ,+H,) and taken into account the coval-
ent bonding and dynamical Jahn-Teller effects with reduction factors. The groundstate
wave functions are obtained through sucecessive perturbations. Then the formulas of
g g and D are derived.

In application to vanadium corundum, results in agreement with the experiments
are obtained by overall fitting of the theoretical values to the observed values of D,
g g1 and absorption spectrum.

Finally, we diseuss the problems involved in our model, methods, results and import-
ance of consideration of all interactions.
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i’ B

A BB THY Kobayashi-McMillan I Bl & &, (DEERGE MU T HET REL &
o FRIUEE; (2) R TERERBKERS; (3) X Muta SH9[E R YK S IUT 5 LR R
TR, HERAD T B RGBSR 5 LR r E R (49 THERIEK 2, 53
A =1.405 (5) {I T —Fh 5 Marcelia KT ZFHBEANERARNOFHER, HEXITET
WRBE T B9 BB AL,

—. gl

B RE ST, BN R, BRI =M OBA O FREE R
W(i, i) =Wqr;)+ Wy(r;)PLcosb,;), (1)
Kb 7y, 6; DBIRAFRS FROEREEBREEEA. MOEEZER, w, 1 w, H5gk5
DFEEIFRELRBERY: Wa=Wulry,d), i=0,1. W, 54 FXNEHE.
W& TREMPAHIINBASRE. WREE 1 BOSTZENXA 0, = 6=
cos™ (1//3), M P cos,;) = Py cose) = 0, B3 (1) R, FI4FIRAHE eSS

F Wo, GBS (4= 0) T, —BRH wo~ ()" — (2], m—memmoms)

Sk B R TFEAREBRELERI3] p. 78). ERESTEET, 45 TFHHEFIREN
FEFARR, YA 5 TEARRLIN, ZR—2 TARRF HBRENBREXN S —2 TR
RS EAREMHEMEER. Frlla Tk, KA 6 RS FZRMES| K, X5k
& Woisd BXREHXK.

Wau k5 d R R, REEE X FRYESRILE , R i% M4y FRER S, IREIEL—
FriE “4FER” BERN—DNERERH. BTHES FRME R, XMoo RE. D
TRAIVRIE Wa = Fa(d)Vau(r;) (REBU AT HFRER SR ETE), B Fa(l =
0, 1) MR TEX:

(i) Fo(0) =1, Fy(0) =10, RIS FKE ¢ 7 LI BEEIERI G & B R EE
L.

(it) Fu(d) & 4 ORBERE.

ATHEBREL, R TERERE

uil3
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Fd) = Fz(d) - F(d) (2)
EREEANKERRES T, NE 40, BARIIFE ROBEEMEHX NI d/7 BK
T 2(re B FHEERFHERER), LERRIIKRE D 4 WEREHBRKR. HTQRXR
R LR () WER, A XHBERERT 4= 0 HIEXBRERAEN.
KRXER21H%T Vo, V. HIRE, BEMSRMHEH

H= — Z‘ J F(d/ro)exp(—r%/r3)[6 + P cosb;;)], 3)

i 4 \/;—
Kf J, 8 AHH.
7772 (3) f& Kobayashi-McMillan # R FERWIPERFMERNE. BHTRIE
Woh 5 4 BRI EITNE Fold) 85, AR RFIKEN Vr;) 85 RZMEE, A
;AR E. EEBHNOR: X241 EEERFHEDITASFRE 4, BREHK
BRA—BHER, BEFE-FRATRTE.

=, ® B

B ARRFRELY = 3, ¥ 3) X5 = HXRPOBEREF, ERIEEUT, (3)
RAVH &2

Hyp = z V(Zi, ei)’
[

V(z;, 6,)=—17 [E&rcos Zq;z,- -+ (11 -+ ao cos 2’::" ) S,-], 1)
Kl S; = P cosb,), 7, 1, o FHINMNERSH  BAFSENREFSI:

T = <cos——2-:—zi>, n= <Pz( 0059:'»,

o= <cos 2mz,; P,( cos 9,-)>,

d
ifi}

J= L FCasry 28 - R () Compl—Caly + i/ i) (5)

i ERFTUER, J=J(@) ARERK. KX R(d/2r) 2— 8@ EFHOR (RE 1),

M d/ryg>3.2%, R(d/2ry) ~ 1, R(e0) =1,

FA (4 1 (5) ARFHY TREHE

X, fB1,m, cIENBERFTE, BRAEY

HEHEAR, MAREHEEERE Tan, T,

Tu (LR & FME AR, NERATIR, A %
J o5 10 s 3% 25 RITE AR).

BE Fu(d)(1 =10, 1) & d BRBEEM

=K, TR | |
F(d/ro) = (d/re)* iz=0, (6)

R(x)
ol
o
=)
o

B1 R(«) H£R
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P ATE S, 4 4 N BB, (6) REZM AR 1 BE TRAH=MAERBAHE
B, B, TR 1 =10, 1, 2. ALBIHAEE=M: 2 =08, TulidHkX
MR/ 2 =10, Ty B4 WARMEEMK, 7 2.33<d/r < 2.58 WEN, T H
REES d #1P4T; 1= 2 I, Tw B 4 KRR RMEM. ER=FMAEBGHERSHSE
PR SEM B Z B ——X BB (SRR 5 D).

R E

F(d/ry) = 4 (i) +B (iY’ Ly >0, (7

ZREFRER 4, 2, CIHEH) HEE, RE—MEEERS (6) RFFHBHEMHRAR
Fl: Tw BIRHE—B/NME, B R E EM(RHR 2, = 0,5, =2, 4 =12, B=1), &
B b B R IA KRR RARE. 75X DLRT e K R A i TR R

2 (5) X, HBOEM R(d/270) = 1, W 13k (6) RBE TR 2 = | IEERBREE
HHETINIE McMillan Fr FIEOW SRR — B %4 2= 0 B BISE AL 24 Lee SWHY1H
. WA, EAREFT RN ¢ MEKN, R(d/2r0) = | HRE—MREFRIERL, BT LR
S b R R T A B ' :

=, BREaxEEHK

#R AR T H A B A B SRR BCE X, & E N-THEEMHE 1 H—0, %
B EME BRI 5 Cotton—Mouton RBAAB S BERFEIEA. HTRHERSTRM
AR M, T B B A SR BR R A

T2 SO SRR BR B %

Gu = = 3 (SSexplik - (i — 1)) (8
BZRAT™ X Suzuki AR
CTHID = LG+ 8 20 Al (T M iy

— (DM + - 8 3 B ((TIM M,

- <{;}M n,‘>11‘7n',' - <{;}Mn’i>lﬂni
+ <{;}>1ﬂniﬂn'i) b SR (9)
BILLIR R Ga.
E—FEERATF(RIZE (9) NP RREE] £ TR LIEE]

Gu = ({811 + €D + B0y, = p0 5 35 Flhus P,
+ BAF (I, = p5- 3) Fulke, pL)ls, ). (10)
Py

L3 1, N, A HREE.



