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accurate calibration of the quantum

mechanical predictions of the
semiempirical method. A new ultrahigh-

accuracy calibration of the quantum
mechanical predictions of the
semiempirical (SE) method is

presented. The SE method is a
combination of the Hartree-Fock

method with effective core potentials
(ECP) with or without valence

polarization. The calibration is based on
a fit to the SE predictions at the

CCSD(T) level for the total atomization
energies of the few-atom molecules to
four digits (11). The method is used to
reproduce the SE method, single-point
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SE calculations, and ECP/ECP-MBD
(ECP/ECP-MP2) calculations by the

same computer program. The fact that
the SE predictions are reproduced with
an accuracy of better than 1 kJ mol-1

(permanent multipoles) for many
systems demonstrates that the method

is highly accurate. The hydrogen-
bonded complexes of the water dimer
and the NH3-H2O complex were used

as examples of compounds for the
validation. For the compounds, the

differences between the SE and
CCSD(T) values for the total

atomization energies (including zero-
point energies) are within the statistical
error, and are in excellent agreement

with recent computational and
experimental studies. The good
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