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Abstract

In this Letter NQR frequencies of 35Cl in some organo-germanium chlorides are calculated by an ab initio method.

The Ge–O distances in structures (1)–(3) (Fig. 1) were varied in the range 1.5–3 �AA. After the optimization of the ge-
ometry of molecule in each selected distance, the 35Cl frequencies were calculated ðmcalQ Þ. Employing the correct value of
mcalQ leads us to reliable Ge–O distances. All calculations have been carried out with the GAUSSIAN 98 program. The

differences between mexpQ and mcalQ in these structures were chosen as a measure to select the proper Ge–O distance. Our

results are in agreement with (XRD) data. � 2002 Published by Elsevier Science B.V.

1. Introduction

Molecular structure determination of chemical
species is one of the most important subjects to
chemical and physical scientists [1]. To understand
the charge distribution in a molecule, scientific
workers utilize different techniques such as nuclear
magnetic resonance spectroscopy [2]. The quan-
tum mechanical approach has shown to be a very
effective method in determination of the charge
distribution in a molecule and or clusters [3]. It
permits to estimate the electric field gradient
(EFG) resulting from the whole molecular charges

at any point in the molecular space [4]. This ap-
proach provides a great deal of information about
charge distribution [5].
Verification of EFG is made possible by the

nuclei with spins greater than 1
2
such as 35Cl or 37Cl

nucleus (spin 3
2
) which possess a nuclear electric

quadrupolemoment which interacts withmolecular
EFG tensor [6,7] the interaction being measured by
the nuclear quadrupole coupling constant (NQCC)

v ¼ e2qzzQ
h

ð1Þ

where e is the charge of an electron, eQ is nuclear
electric quadrupole moment, and h is the Plank’s
constant [8].
The nuclear quadrupole interaction Hamilto-

nian in the principal axis system may be written as
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