International Journal of Engineering Research and Technology. ISSN 0974-3154, Volume 12, Number 12 (2019), pp. 2611-2613
© International Research Publication House. http://www.irphouse.com

The Two-center Correlated Exchange Integral over Slater-type Orbitals

Rizk Yassen!:2

!Department of Mathematics, College of Science and Humanities in Al-Kharj,
Prince Sattam bin Abdulaziz University, Al-Kharj 11942, Saudi Arabia.

2Department Mathematics, Faculty of Science, Damietta University, New Damietta, Egypt.
Orcid Id: 0000-0002-9067-3430

Abstract To calculate the integral | éx when K is even, equation (3)
The two-center exchange integral containing the electron has been used into equation (1) with the elliptical coordinates.
correlation multiplier I3, over Slater —type orbitals have Hence ,the following formula has been obtained :
been t_)bta_lned Wher_1 kis even and wh_en k_|s odd. The 15 =Ny, (1N g (1) (&t oty +1 (&g o g +1
combination of their analytical equations in the same
expression have been established . leads to using a single z z Z (2Lg +1)(2L4 +1) -ay g5 Am Agga clm ‘([aaa, 404 )
algorithm, which simplifying the calculation of quantum sim LM, LM
mechanical for molecules .
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INTRODUCTION (4)

center integrals with correlation multiplier r) (k >-1) over formula (4) and integrating over azimuthal angle finally

i obtained the following  analytical expression for the
Slater —type orbitals [1-5] and over correlated exchange integral:

Gaussian —type orbitals. But the comparison of Slater —type R
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showed that a Gaussian —type orbital basis needs about twice =2 rat e ;I; Bl
the size of a Slater —type orbitals basis to obtain comparable ‘)

. oy A O L‘Ua‘ ;L
accuracy [6-10]. 3y A A, C Rl (tm, 100)- > g3 (L

a,m ITIG'

afq
The exchange correlated integral have the following form in , Ny
which the orbitals are taken to be real: 9l (Lalog| G lop ] log])- Y. F, (niny = B)Ag, (Pa)Bysy (P 1)
ap’ o=ng

b = W (05 () IO e

Where -
@) ©®)
;(nlm(é/ ¢) St lSIm(01§0) )
Jen)t )'
K Where
S, (0,9) is real spherical harmonics [11] and I}, is
written as Perkins [12] My =Nyt My +28 —a=f+ 0 Ny =N, +25 —atl
Co N,=N,—y+q ,N,=n_+n —-2s—a' —(-f'
r12_4ﬁzzzak(s AN A ZSS{m(91'¢1) (m(92,¢ ) .k N, =N, +k —Zs—a'—f, ng=n.+n, —-2s—a'— (-3 +q’
(=0 s=0 m=—i R ' f: § g,_g’
= (&%+& Saté) t= S ==
@ Pzlera)e ( D tere T ag
With ¢, kz (szz_c for even k, and ﬁlzoo,ﬁzzk;l (6)

for odd k and

2611



International Journal of Engineering Research and Technology. ISSN 0974-3154, Volume 12, Number 12 (2019), pp. 2611-2613
© International Research Publication House. http://www.irphouse.com

Here R- is the inter nuclear distance, C
coefficients [12] and

F (NN '),ggﬂ(L|ab|,£b |Ub|'|‘7b|) N o
are determined by [13-19].

Ml (tm,rm") is Gaunt

(L), Am,

To evaluate the integral | IIE(X when K is odd , the correlation

multiplier I’12 ,which we can be written in the form
k 1 k +1 . k . .
I, =—1,, ,and the expansion of I, inequation (3)have
r

12
been used ,and finally it is easily obtained the following
analytical expression :
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have been expressed by formula (5) in the work by Guseinov
and Yassen [ 13 ].

Combination of the two—center exchange integrals with the
correlation multiplier I 12 , can be obtained in the following
analytical expression :
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For the even values of k ,and
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For the odd values of k.

Here w=+,w= - for the even and odd values of k respectively

It should be noted that ,for k=-1 ,formula (9) going to the
formula (5) in the work by Guseinov and Yassen [13] for the
two-center exchange integrals over Slater type orbitals .

CONCLUSION

In this paper ,the analytical evaluation of two-center exchange
integral with correlation multiplier has been established for
the following cases :

(i) when k is even [equation (5)].
(i) when k is odd [equation (7)].
(iii) for the all values of k[equation (9)] .
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