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rameters of molecules. These mairit clements are expressed i terms of overlap integrals over Slater-type arbitals The formulas of
thes paper can be used siso m evalustion of multicenter matrx ehements of Hartree-Fock-Roothaan equations.

It is well known, that the quantum mechanical me-
thods arc applied for theoretical rescarch of molecules.
The matrix cements ansing in the calculation of the diffe-
rent molecule’s parameters arc expressed by one- and
factor: .
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where 42— (v+1) ,&20 and S, - real spherical functions.

In this paper the molecular one- and two-clectron in-
tegrals arc as follows:
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where
By =5y -5,i8, =8 -F (J=1,2 and k=b,c,d).
These integrals are expressed by the overlap ones with the
Slater-type orbitals =, (F_,, -real unnormalized Slater-
type orbitals):
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Using the cxpansion of the dectron density distribu-
tion [1] we can cxpress the matrix clements (2) and (3) by
the following two-center ntegrals:
Emffr'-'&.)‘ lf.u- (5.E) f"f'rf.,J dv, (3)
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These integrals can be calculated with the aid of ob-
tained one-center expansion of the function £, (=, F)
of the stomic Siater-type orbitals:
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where t=({-x) / (§+x) . Note that in the case of u<0 the
expansion series (7) is true under condition r<0. In (7) the
following notations arc grven as:
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One can ecasily show thst under the conditions
$~=(t=0) and u < w+l the ecxpansion cocfficients

a.(EL)= aa

F (£,t) lead to Kranecker symbols:
2’,‘,;-,01:{?:;:—5 for u2wel  (13)
Substituting (7) into (5) and (6) we have
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As it is seen from (14)(15) the terms T i the right-
bhand part of formula (15) depends on the overlap inte-
gnls 5, . with the same screening parameters. To
caiculate the values T we have found the following for-
muls by means of which these micgrals are ex-
pressed by the Slater-type orbitals:
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Substituting (16) into (15) we obtain for T

amn
k=] Snfr=g
where
Gsenpmoiiim (Crbirbsr Ra) = | Boad (B VT (B VT sy (B0.5, ) O, %
Using the expansion formulas of the two functions product with the cqual centers [2] we can express the

terms from (18) by the overlap integrals for i=- and i=+. For the one- and two-center Coulomb integrals we have:

Ema‘z_-_.u.“ (6.5 _4::R,)=

(1 m 1m) AL Sy &l iR)

For two-center hybrid mtegrals we find:
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n ™ i 2L+1
- < 2o o e~ 7 for Ru20  (19)
for R0  (20)

I
equations. It is necessary to point out that if the screening

parameter = is equal 1o 2ero, then the divergences, arising
not only in the multicenier mtegrals of the Hatree-Fock-
Roothaan cquations but also in the calculations of the
molecular propertics, arc disappeaning.

As it is scen from (13)4(15), if the screening parameters
of the overlap integrals between the atomic orbitals and

(s, 1 m )AL S, o (6. ER,)
where
=F; = - ——-——H'
n.=§+§ , N, =k+n -1, t.—;h:_

B (t)=(1+t)" P (1-t )"

Thus, the one- and two-clectron multicenter matrix
clements £, (#,) are expressed by the overlap integrals
for calculation of which the general snalytical formulas
arc obtained in ref [3]. The formulas obtained in the pres-
enl paper are roe in the case of y=1=0 and a=0 (t=]),
what allows with the aid of them to calkculate the mul-
ticenter imtegrals of the Hatree-Fock-Roothaan

the functions £, (=,£) centered on the nucleuses 2 and

b respectively, arc oqual 1o each other (t=0), then we
obtain the finite sums for the integrals 7 and T only un-
der the condition 4 2 v+ 1. If the screcning parameters arc
different (t=0) and u 2 w+1, then the expressions for the
Two-center integrals and one- and two clectron oncs be-
come the nfinite scrics. The calculation of
these integrals on the ECM shows that the expansion se-
rics converges rapidly st the small values of the parame-
ter ¢ and therefore that is enough 1o take the few number
of terms in (14) and (15).
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Hnu-ﬂmﬁh__*mm“-ﬁ_ﬁﬁ-—-
bk disturinr abnougdy Bu matrs elementior Skeyter stom orbitak drime misgralan e ifade clunmmydur lgde alman disturiar-
dan bemgmim Xartri-Fok-Rutan wsabkbrime daxi olas joxmerkezh mairs clementirm hesabhaamesnds da stdfade etmek olar.

TM. Mypcason, C.9. Ixadapos, ©.1 Tlamaes

AHAIHTHYECKOE BMYHCAEHHE MHOIMOLEHTPOBAIX HHTETPAIOB
CIKMOHEHLHAMLHLM MHOKHTEIEM B TEOPHH MOJAEKY X
[oTywesm MaTHTHIECKES $OPMYIM 108 MATDHTGL JICMCHTOS ¢ MCHONCHIJULIMNMM MBOXNTEIEM, KOTOPME BOTRRKET
IPH PACIETE DALY DSDAMCTROS MOIEXYE JTH MATPHTNME JICMEHTY BUDAXENL 4CPC) KNTEPATM NCPEXPMBLNES & OpGHTE-
i caefireposcxore Tina. [Tosysense 8 paSoTe $OPMYAM TAKEE MOTYT SaiTh NCDOIMIOSSNM § PRCSETE MBOTUUCHTPOBMX
MATPELT McMcHToS Ypassesmil X apTpe-Doxs-Pyrama
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