IR R (FRBESO
gsE Lo - ACTA SCIENTIARUM NATURALIUM Vol. 35 No.2
19964 3 A UNIVERSITATIS SUNYATSENI Mar. 1996

i i B ;D) S B WV

Ahm =&4

(P KFWFEZR, M 510275

M B AESEROASRISRERETIEN T, RELILASBIIENEERR
RUSHFHEERERY . ARE T IHERTREE & RURERATERFNITES
FRESMOHEBRTF, AZBFHET —-RIFNLF, BETXEY FHERFHEH
oA, HETRBT ERFLEOREHR . MTEERFTLUER, ERERRWRIERE—
B, AEVRMREREE . AUBEFRRATESBEN BT FRRERGEM .

X8 wmmom, BERN TEEIRN, *&‘&3‘5%
ST 0s41.121

MU BN EERAREHTE . FYA HMO R R IRHBE T 3R+
WAL BB R . R RIS, —EAMTX—Eax Itk RayE A,
LARiB SN R A, RS BRI EL . Pople CNDO/2 HHE T —H 4 T8
WA, BS, Fliszar? HEM AR WA FRERTR T RN RGRENE, BE®®
S B STO—3G RYFEE TR HAYLIME . XRFRBRAEERAB L NREE
EMBEHTHEN .

BT RS E RN R4 0RYE, CREMKSEFUEFER. BitE e
SR EEY 3 MY, ERHS . B TFEERMEN) FRAREE . EERK
L&, L Mulliken 77 B AMF B AT 2, HEESAE DB TRIFHFES.
BTFEERSETESR Bader 9 FEE 4535 M Streiwieser B FHEERY R E . X
HFFEEELR FAATMESMERYE, HRREE. RREIMTERRTRES
. B IER Pople™ &4 F AR, XM EES FEMBRLIE TRTH
BERFE, XEAREENEAG2EASE, REp ) HE, NAEKEHEAE, mE
Qn (DRI A BTHETHEERE, W P, ATUREESTHA BT, mH,
AER SR L&A P20, D on,=n, BALRIERSHIARE HE BHE 57 . Pople

FRANEEFERRNREY B, ET27H Pople R, (BHE & REE MR B HE
MEFHER, EBHLPORTHEE, fEURNFHER . AXFTREE T HERIRK
B, WHREFETHEEZRY EEARHREIELE, UBRITEIRHRIRE

Wi H 3 1994-09-13 AFME, B, 31%, #iF



C®B2H REMEE: 2 FFREIHNTERAEA 59
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ERERY, VWHSHEERXERMITENEERK, AWARS TRV S RECENS
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Yis (@A) =N, ;| aA> = (2a/m)¥exp(—ary?)
szx(aA)=N2p:cA|aA>=(128a5/rr3)1/4erxp(—arf\)

X (@A) =Ny y, laA>=(128a°/7*)"* y exp(—ar}) 2
X (aA)=Ny=, 1aA> = (128¢°/7*) 2 zpexp (—ard)

¥ LEARK BT 81598, 18w 18w, yHRAMEUEXRHEEERY 0.

24 p=cigla) +crg () +eyg(a)=p' (2)

H crverre; ARMAEGER a1 00,0 HERTRYPEEN, HEXERERE TN, 18
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KX mFEERS FHREMNRTF, i BREFETHENERE .o, B MEF LM
BFH, n ARMNEF LS ERZR LB FH . BE—-FEFRINM SRR LS TR
AR EZEF LB FAEY, BHREFEFORER, BIETF LA s Rl .
XMOFHERFITEYBIAS FHEFEERE P, NRELFMAERMT. .
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Tab. 1 The coefficients and exponents of density basis function
P15 P P
a c @ ¢ a c
0.2203+01 0. 4869
H 0.1628 0.4913
0. 8505 0.9362
0. 4605401 0.2576
He 0.1578+01 0. 5664
0.1380+01 0. 6827
0.2051+-02 —0. 8149
Li 0.1786+402 0. 2317
0.1605+402 ) 0. 9822
0. 6024+ 02 0.0464 0.1804+02 0. 3511
Be 0.4006+02 —0.5618 0.1201+02 —0.1274
0. 3025+02 0.7725 0.5115+01 0. 0312
0. 9508402 —0.5467 0.6222+402 0 3381 0.7769+401 —0.4590
B 0.8753+02 0.2946 0.4347+02 —0.5881 0.6426+01 0. 5918
0.7212+402 0.3866 0.1794+02 0.5819 0.5067+01 0.7572
0.1681+03 —0.2586 0.1742+03 0.3440 0.1389+402 —0.5414
C 0.1518+403 —0.2347 0.1366+03 —0.5451 0.10414+02 0. 7091
0.1341+03 0.3697 0.7791+02 0. 3049 0.8036+01 0.7331
0.4118+03 —0.1887 0.3674+03 0.1689 0.2621+02 —0. 4455
N 0.3879+403 —0.1449 0.2233+03 —0.4399 0.1925+4+02 0. 6801
0. 3689+03 0.3759 0.1261+03 0.3309 0.19244-02 0.7964
0.6121+03 —0. 3857 0.5380+03 0.3435 0.6390+02 —0.5120
O 0.5831+03 0.1129 0.4826+03 —0.4266 0.5236+02 0.7323
0.5781+03 0.3025 0.3389+03 0.1008 0.4903+02 0. 8042
0.8645+03 —0.1822 0.7530+03 0.1889 0.8429-+02 —0. 5379
F 0.8140+03 —0.1642 0.6426+03 —0.5343 0.7526+02 0.5784
0. 7889+03 0.2963 0.5781+03 0.3696 0.5814+02 0.5246
0.9572+03 —0.1467 0.1645+04 0.3035 0.1085+03 —0. 5850
Ne 0.9231+03 —0.1481 0.9344+4-03 —0.5340 0.9522+02 0. 4984
0.8961+03 0.3168 0.8131+03 0.2348 0.7716+02 0. 4250
AP &I T
W,= | Pp' dr (10
P=>.P, fsbm (11)
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Wi=2 P | d.0.8,dr 12)

Vik= fp’Jp’ dr
EFR 9) FBY B N REAE W, MV, [, XA AR TR B RO
RS =FPOoEiRas . RIELRRE, #iTHESTFPREFEIAHET .
2.2 NER5ITR :

Fl Gauss80 WL BRF AT T FE 4 Fh94 FHUEAM Mulliken 87 %12 , BF A 89
AR STO-3G, RN XD FHT T RILAMRE . MENLBEBIE S FHE, A
M ERFITET —E0 FRRMAIH GR2 .

2 —RANSTHLASA

Tab. 2 Electronic population of some organic molecules

Mulliken 775 Pople H R EXHE
H H H
—262 =111 +156
H— C —H H—C —H H— C —H
/ +66 v —30 / -39
H H H
—130 i —92 —281 —183 —314
H—C=C- H—C=C—F H—C=C—F
+119 +88 480 +293 +121 + 346
+165 - +296 +420
O—H O—H O—H
—330 —593 —840
H H H
—258 ~361 —829
/
+83  +249 +22 4707 +443 1318
AN +232 AN +298 AN +108
O—H O—H O—H
—307 —~662 —862
+67 -8 —92
H H H H H
N/ -am N S -5 N/ -
C—N-—H C—N—H C—N—H
—9z I +152 /+351 | +148 +842 l +248
H H H H H H
+46 —35 —121
+73 —244 +2 -~ 567 —-22 — 746 '
H O —Me H 0O —Me H O —Me
AN N
—65 +365 +255
C
7N\
H H H H H H

+57 —34 —48

MR 2 ATLIEH, AT RITHEMBLERY Pople ST HMS R AT . ZR B
T, FHRABEARAREE, B, &, K. SUILEST LRTHAYIE SRR K
o, BB T C—H, N—H, O—H., F—H @Rk KR8, XMBEMNLEE
2—EHY . M Mulliken /&M BERI I RE LA B ARG, URFHRG, 5T+
LAY IR R TR I (S G B IE AT L i Mulliken 77 B 434718 3 A9 LA 43 0 20 1IE S AR R
BREFTANER THIER RIS ERASBHTELERR . AHEER LR
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M AEEMEANEMEARE, REFY CHF, PE=HEMEER(EBR R RN Y
&, TTREWT . =% CHF, FB M ANBEE TR SHAY «— KB FFHM, T
R, REMBEME . TSR WA FE 03X PO B ELAR DGR A U0 .« DR I B R /T LA B
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Calculating and Application of Electronic
Population in Molecule

Yu Xiangyang* Yun Fengcun

Abstract The Gauss functions were first adopted fo fit the square of the functions of
the hydrogenlike atomic orbitals, and then the functions so obtained were used as the
density basis functions to fit the electrodensity function in molecular. To calculate the
coeffictients and exponents of the Gauss functions, and calculate the charge distribution
of molecules, we designed the corresponding program to solve a series of intergral prob-
lems. A series of organic molecules were calculated with that program and got the atom-
ic electronic population further the net atomic charge in some molecules were obtained.
The calculated resuits show that there is evidently polar alternating property in non-con-
jugated system as conjugated systom. That the energy of organic molecule system was
effected by inductive effect was explained with the calculated results.

Keywords electronic population, density function hensity function, polar alternatlin
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