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Abstract S.Ozcanand E. Oztekin, (J. Math. Chem. doi:10.1007/s10910-008-9398-z)
published formulas for evaluating the two-center nuclear attraction integrals over Slater
type orbitals. It is shown that the analytical relations for these integrals through the
expansion coefficients of the electron charge density for the one-center case and the
overlap integrals presented in Sect. 3 of this work can easily be derived by means of a
simple algebra from the formulas published in our papers (I.I. Guseinov, J Mol Struct
(Theochem) 417:117, 1997; J Math Chem 42:415, 2007 and B.A. Mamedov, Chin J
Chem 22:545, 2004). It should be noted that the formulas of overlap integrals pre-
sented by E. Oztekin etal., in previous paper (E. Oztekin, M. Yavuz, S. Atalay, ] Mol
Struct (Theochem) 544:69, 2001) for the calculation of two-center nuclear attraction
integrals also are obtained from our papers (see Comment: I.I. Guseinov, J Mol Struct
(Theochem) 638:235, 2003).
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1 Introduction

The evaluation of two-center nuclear attraction integrals over Slater type orbitals
(STOs) is of fundamental importance in the study of molecular systems. These inte-
grals arise not only in their own right, but are also central to the calculation of the
multicenter electron-repulsion and three-center nuclear-attraction integrals based on
the translation formulas given by the present author for the expansion of STOs about a
new center. It should be noted that the two-center nuclear attraction integrals of types
(al (1/ry) |b) and (a| (1/rp) |b) can be expressed through the overlap integrals [1].
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Recently, Ozcan and Oztekin [2] published the formulas for the two-center nuclear
attraction integrals of (a| (1/rp) |a’ ) type. In this Comment we demonstrate that the
relations for this type of nuclear attraction integrals presented in Sect. 3 of Ref. [2]
can easily be derived from the formulas published in our papers.

2 Theory

The two-center nuclear attraction integrals of (a| (1/rp) |a’ ) type are defined by [1]
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Here, n is integer principal quantum number and Y7, (0, ¢) is the complex spherical
harmonics.

Taking into account the relation for one-center charge distribution determined by
(3,4]
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it is easy to show that the integral (1) can be expressed through the two-center basic
nuclear attraction integrals Jy;;, (¢, R):

I+l
Inlm,ﬂ/l/m/(gs ;/, R) = Z @ Z Wnlm n'l'm’ pvo ({ { Z)Juvo (z, R) (5)
v=|l-I"| ag=—V

wherez=¢+¢,u=n+n"—1,t= —-¢)/(+¢)and

)_ﬁ w+1 o e 1V
Toom 2 2n)!2n)!

X (140" (1= 0" 3 C (1m, U'm') g (6)

|
Xnim (€ Ta) d V. )
b

’
Wnlm,n’l’m’,uva (L é- » <

B, 1
Jnlm({v R) = «/T_T[/

@ Springer



J Math Chem (2009) 45:1166-1169

1168

61
81
(L

((]9]

(9]

((20)]

B [ = ()

glk

g — {0 M
()

. . 0003/ 05 °
:m g+ o) mv §\N§:\§+§wﬂw X
=

(Tw — Cwp| Vauly |Ccp) @ N

XGEN

¢/1-Tut WP Cugyi(lug)
e/ Tl P (=t Ty 291

uty=g
. =Tt 1
AW g+ av I :h\u.mh«\ﬁsl | Va1 Ty (o) xﬁw x
1

¢/1=Cut (P j(Cug)i(lug)
i+t g/ P (=T g €

_ e Twlplu
Y = Am d av tuzyeu’

U=
X (Vwr — Cug| Va1 | Tp) © < x
KdEN

¢/1-Tur Ll +P) (Tug)i(lug)
N\TrN:QN\TrT\o i((G—CutTu)y) €<

N YT 1
e Tx [am ]

—Cu+lu
Lw—Cut

g+l

a4

o T o 1T e Tyl
ap () L= [eam) o] [ = (w00 0) ey

on
(03]

(6)

(©

9)

(2]

(1)

AP (94°,3) 000X (7 3) I [ = Aw <3 ,uv 000°t17ug
AP a2 = gy

: 0,3
(3 +,29)000 g L1420 Po” — (o 5wy

(F )OI (20,3 29) OV Ly ?Mub @ _LW_N! = (y 1,2y
A =y B2 = (2 (- D =k d =2 - pu=T
AT () (D Ty 0= D) 2y D) X
N\_T\@%@ _+NL Je=027) oty
(4°2) 2T (23 +9) 0" w1t gy ?M! @ :W_NL =/
\

Am ,\uv ]y Am ‘9) ::WX

AP (72°3) A5 g3y VI [ = (3 33) o

[l 3oy

oM SIYL

S[eISQIUT UOT)ORINE TEA[ONU JAJUID-0M) ) J0J Se[nuLIof dAneredwod oy, T dqeL

pringer

as



J Math Chem (2009) 45:1166—-1169 1169

The basic nuclear attraction integrals can be expressed through the two-center over-
lap integrals (see, e.g., Ref. [5]):
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As can be seen from Table 1 that the published in Sect. 3 of Ref. [2] formulas
(14-19) can easily be obtained from Eqs. 1-10 by application of a simple algebra. In
Comment [6] we have also shown that the presented in [7] by E. Oztekin etal. formu-
las for the overlap integrals, through of which two-center nuclear attraction integrals
are expressed, are obtained from the formulas presented in our paper [8]. Thus, the
formulas for the two-center nuclear attraction and overlap integrals presented in Refs.
[2] and [7] by E. Oztekin etal., respectively, can easily be obtained from our papers
by changing the summation indices or by means of a simple algebra.
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