. - ¥, X .
i " *}L 1‘t P—?‘ Vol.3, No.1
198743 H JOURNAL OF INORGANIC CHEMISTRY March, 1987

BNOSF M kit B RF Ik
BT REE RENON S T45H

5 5 & 43
(ERFPEXF) (HFEFERE)

X FNOS 138 IR UCF BUG W MR R Bt A ARBNOSE OF 24
BEK, B0 A FHRAKFERHENON TAHE. AXANOR OF KLitHLER
L B N O 3 515t H T RE M 45 & 975 M BLWINOIY 50 Bl i 39 8 YU, S0
PUERERE T 1o Yulak, WHEBENOKMRKFRZEN, 4 FHIK, NO 5O0;
BRGMTFE, BRERKFHANIE, Bt OF MRRKKFHENOD T K
THEERZH,

XA MLitR KM ERTFER SRTFHTF —HEN HEAXEF |TFE
ol

A0 B TR B T BN T ST LARAUR £ FIIBER )T 5 N, 2 -FHE,
BT 80 TR F 16 XS T-20 FIUAES K E 50, 50 TR . IR B FHCHI5NO S
THEERKFRZRN, > FERES0,50F M o FXA B8 E R ER—
M. Karplus®d, D, W, TurnerC®I%\% NO />F THIAEHERN 10°20%30% 402502
1z*2xt, WEERKFERIOZF, R, L. DekockC®d, R, E, Ballard(* 2% &AM
NOKM#HAB Ko 203040 1a'50%2x", WRERIKT R N, 4 F. HNEXRBEM KRS
AT E, BHEANOSO, " E%EW T, O0," RO, TRE—1 2z BT FEERN, B
B0, 7 T-RER K )F i NO Sy T B2,

AR A B TR R R R HFR-SCF ML ERARFCOHET NO 5
OF, HELREMM NOEI G FRES M £, NOM 50 Hil 255 i iuE, Hi
AR T LallE s, HMiR, L. Dekockxt FNOS FRAR MR KA EH.
—. HFR-SCF M kit INOF0; i R

AICH 4 —31G Al 6 —21G W H Ak i+ R FTE Victor 9000 Pl EIHET
NO#07, 2B,

B A2 G B R — 3, BINOYO; (50 Ml 1o RES AW 48, A i NO
5o BB R T 1n, O] H5oRERMIET 17,

AT 19864E 5 HI9H W F],



76 R 34

¥ 1 NOFO;&) MAER N AE
Table 1 Total Energies and Orbital Encrgies of NO and O}

NO 3 0}
bond length(}) 1.1508 D 1.1227
basis set 4G | 621G | 4-31G  6-21G

total energy(a.u) —139.0462 | ~129.0431 | —148.8994 | - [18.9086
coef. virt" 76,9999 0.9984 1.0008 | 1.0007
1o ~ 20,6795 ~20.7054 . —21.2602  —31.3372
20 ~15.7074 | —15.7119 —20.2674 ©  -21.3333
orbital T - 1.6381 —1.6161 —2.294/ i ~2.2861
energy 1o - 0.9221 - 0.9036 ~1.5365 | - 1.5377
(a.u) In —0.6849 -0.6588 ' —1.2116 ' —1.20061
50 ~0.6664 | -0.6108 I _q.2280 . —1.2112
2m ~0.4403 | -0.1098 .+ =1.0269 - ~1.0083
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Fig.1 Contour diagram of the 36 orbital charge density for nitric oxide
(charge density of a outermost contour line is 0,022 electron No./
bohr’ and spacing between two contour line is 0.015 eleciron No./bolr’
left stands for O, right stands for N, same as follows)
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Fig.2 Contour diagram of the 46 orbital charge density for nitric oxide
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Fig.3 Contour diagram of the Ix orbital charge density for nitric oxide
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Fig.4 Contour diagram of the 56 orbital charge density for nitric oxide
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Fig.5 Contour diagram of the 2n orbital charge density for nitric oxide
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Fig.8 UPS of nitric oxide ( higher ionization potentials bands)
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Table 2 Ionization Potentials, Electronic States and Observed

Vibrational Frcquencies for Nitric Oxide

| ’ l
| photoelectron | adiabatic I.P.} observed vibrational

state ! ‘ freguency (cm™")
‘ band ! (eV) ( 0-1 vibrational spacing)
i i
NO' FOSLE 1st 9.26 2260
L 2nd 15.65 1200
TI 3rd : 16.54 1610
‘A ith 16.84 ‘ 1200
N ‘ 5th ‘ 17.55 1200
I 6th 18.30 1450
o 7th , 18. 39 1100
'A 8th ‘ 19.28 | 11000
NO S0 3 1890C*>

3 NOmylr, 5088 Fh MR HRMLREN
Table 3 AEgor Vertical IPs and Experimental IPs of the 1x
and 56 Electron for Nitric Oxide

configuration NO»L(IZ;‘G?Z“[ ’ ¢ E]C?; 1z 561( ggl)
 teem lsse sa sxc om0
idiabatic I.P. (expt.)eV 15.65 16.84 17.55 | 16.54 . 18.30
! av. 16,68 ! ’

NO" Ef(a.w) ( ~ 128. 4854 [ —128.4853 —~128.4087
NO* Eica.u) } ~129.0462 i ~129. 0162 l —129. 0462
AEusck(a, u) 1 0.5608 ( 0.5609 | 0.6375
ABser(eV) 15.26 | 1526 | 17.35
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ELETRON CONFIGURATION OF NO MOLECULE
DERIVED FROM ab initio CALCUL ATION
AND UPS RESULTS

Gao Jiannan Ni Xing

( Huadong Normal University ) ( Nanjing Normal University )

There exists controversy concerning the orbital ordering of NO mo-
lecule. One of the opinions was to reason that the electron configura-
tion of NO molecule is the same as that of O3} molecule based on the
fact that NO is iscelectronic with O3. In the present paper, we suggest,
according to ab initio calculation results in combination with UPS, an
ordering of the NO molecule orbital, i.e. 50 being a weak bonding or-
bital and lying slightly higher in energy than 1a, corresponding to the
case of N, molecule, The result shows that it seems not appropriate to
determine the orbital ordering of NO on the energy level ordering of OF

basis, although they are isoelectronic,

Keywords ab initio calculation UPS isoelectronic molecule nitric

oxide energy level ordering electron configuration



