28 X OH ok ¥ ¥ W Vol.8,No.2
19924E6 F JQURNAL OF INORGANIC CHEMISTRY June, 1992

ENEFITEEBHEYEEENIERITHE 1.
AR,
(LEX g, L 200433)
RO R4
(FHXFBRUFHRAN, K& 130023)

AICHE T SRR Hartree—Fock P HHAM A FHEEM L, HESTHERTEREENLH
TREMATAHRE L., EHXMHFE, TRETREAEMEATANKENIESRLESY
MnBri™, MnClf. FeCL™. MnF¢. Mn(H,0)%. Co(NH,)}. NiF{. Ni(H,0);". Ni(NH,); 'ty d—d
BTaeil. ERIHAERSTRASRE. BENET k cm™

@27 FUYKE ZHFHRE UHF did TEAGRIESRLSY

Ve & T AR H Hartree—Fock M FHH, #MiHEE BT REMBIENAS
AR Y. AT Tk, EDAAERS Hartree—Fock JKiHEA FHUE. 2
HE£ U TREMBENATAORETE AATET -RIdESREEY.

—, BitHEEhR
R T FESEREMUT, i FEF Hamilton B F A LARRA:

f1,=R+A, (1)

Hh A=S(-2714vEL A, =2 1/r; VEOREATHERTEMMUT O

t<f

8, TRA O BExFRiE. MAIEMRH H-F ﬁ&i+ﬁﬂ@ﬁf—?ﬁiﬁ29ﬂiﬁ.ﬁ, mA ER-KET
WER. HHARTHRBRETHBRAER Y, TUAR A, B _-H, WEBAKEHRT

Qsr Qsr
th (™). K!nb (L)ME}Fﬁ

104
00a

A, = —16/ 512 1h(e) — R )IW " @) + nl2h(e) + 3h(t,)] /5

01A1
00a

16/ SIP[Ah(e) — AR(r, I ™ (4) + 2[28h(c) + 3Ah(,)IS, / 5 @)
V110 V715

A =[-2V5D (0% + % D@24 + 250 D (241 + 5 D (444)

+—§0 D (044)] x W' (4) + E D(L,L,)DZ(1010/Q0)K "
{LiLy) 7 1)

30T 199042 7 26 HK B,
HFERNEESTUAE.



« 136 - £ W o4& ¥ ¥ # 8 %

Cano) L, LN + - 2V5D,((04)4) + %D ,((22)4) + J_T719_ D ,((14)4)
+ 512 D @ae) + ‘[%F D,((04)4)] x WX @)

+ I D((L,L)NZ(1010|SO)K e [(O0)1INL,L,)I]

@ Ly 1 s
1141

+2 £ D5((L,L DK,

@€, L) 1

[(10)(O1)(L L)1) + (2n — S)D ((00)0) — n[D ,((00)0) + V5

D ,((22)0) + 3D ((44)0)] / 5 + {2D,((00)0) — [D ,((00)0) + V5 D ,((22)0)
+3D, (@028 /5 3)

F41(1010|x0)H Clebsch—Gordan E¥(. h(2),Ah(x) 5> FS & him;z)  HEH:

h(t)= %.Eh(m"t)
Ah(-r)=% Z(— 1" h(m 1) @)

D ((L,L)D) WFEABRD(m m XL L)IA )" HAKME:

1

DL, L)ID=

2(—1)"D{(m,m (L LA )i=14) (5)

K+ n,=1,9,=0.5-m,,n,=0.5-m/, n,=1-m;~m’,, Ds=D+D,, Dg=D,+D,.

B TR R i FAHTH IR IR A, S04 R

Aja>=EQn> (6)
LG ARN ISR FRE, HRAE I'I‘v REARAPHEESH A AKERE FAI UG —
FR ){JFZ:;’( 1),F = w.K.7 H§ez 6] il Wigner—Eckart EH

QSr

<aSlM||Fm,

_ S ) r
Dws,M,> = ()" 08 S Sy og 5%
2

M, aSl ||F01 (1)"(1'82 > Q)

HULTT AL T Fo, (N SEOXMT S8, WERZ AFERSERT. XHRERERR

HRMRE RS, TRRENFRALESZ APGERRRERE. B, o A, AR
HF . M4 FHIERH RHF FkiHEBEME, XEETFOEFONENSTERMEY

F. AXBBWTEN, JRETW . @ K2 (1)00)L LN ENHEMTEEL %]

RKEN T BEIRT IR Bk, A2 CNDOERIT, STREMAYRE UHF i, B4
FHIE, #AMtERSFEROECSHE. %Eij‘ﬁﬁééﬁﬂa‘, HWATHOHESRETH
A d BUERI2IOL FBSY. XRER T H, WRAKEXRRIERT, WALEINEH&K
RMAEEME B PRE.
= mgR

AXFBERBL FE, HHETHEy A5#%R M MnBrg, MnCly, FeCl}.
MnF¢. Mn(H,0)% Hi(ety)® #iRH Co(NH,)Y B K Hi(er,)® AARR M NiFE. Ni(H,0)2,



w24 FEATRSESRESWEEOELIHA 1. « 137 -

Ni(NHy)g" FAMEAPH d—d BREREIELE | MFE 2). 7/ UHF-CNDO Fikitgd, #
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Table 1 d-d transitionin (ez,)’ (ink cm™)

MnBr,~ MnCl}~ FeCl}™ MrF,~ Mn(H,0)."
frans. theo. exp.1 theo. cxp.’ theo. exp.’ theo. exp.‘ theo. exp.’
‘AT, 185 185 184 185 89 89 202 194 185 187
‘A, 215 231 232 236 153 180 247 252 241 250
‘E 214 238 235 238 159 180 252 255 243
‘1, 24 217 227 220 131 1238 243 235 230 231
‘T, 291 265 301 268 224 3Ll 281 306 280
‘E 291 215 304 28.1 225 316 302 311 298
‘T, 344 300 36.1  36.5 311 36.0 331 369 330
‘A, 318 348 356 384 23.7 390 390 370 408
‘T, 437 374 453 407 373 460 414 46.2
‘T, 48 465 388 40.7 470 424 417
s.d. 33 34 20 27 2.5
F2 (et) Fa(er,) MY d—d BRIFCRLL: kom™)
Table 2 d—d transition in (etz)s and (etz)“ (inkem™)
Co(NH,);" NiF}~ Ni(H,0);" Ni(NH )} "
trans. — 61 trans. ) 0 7
theo. exp. theo. exp. theo. exp. theo. exp.
AT, 149 130 A>T, 70 13 83 85 1.1 108
T, 20.2 T, 122 125 144 138 182 17.5
T, 20.2 'E 129 154 127 152 10.1
'T, 218 210 'T, 205 209 223 23.1
T, 323 323 'A, 21.5 214 18.0
T, 36.8 T, 238 238 267 253 340 282
T, 38.1 'T, 253 . 270 26.8
T, 41.2 'E |, 328 371 473
B 41.3 T, 33.2 375 . 415
' 43.5 A, 59.2 643 727
sd. 2.5 sd 1.3 17 4.2
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THEORETICAL CALCULATIONS OF ELECTRONIC
STRUCTURES OF SOME OCTAHEDRAL
TRANSITION METAL COMPLEXES
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An irreducible tensor method based on unrestricted Hartree—Fock method for calculating
many-—clectron states and cnergy levels of valence clectron system is presented. By means of this

method, the clectronic structures of following octahedral transition metal complexes have been
studicd: MnBr, . MnCl, , FcCl.”, MnF, , Mn(H,0).", Co(NH,)", NiF!~,

Ni(H 2O)i+ » Ni(NH 3)?. The calculated excitation energies agree with the observed ones

within several k cm™".
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