PtCO, Ar-PtCO

o

A highly correlated coupled cluster method with single and double excitations with perturbative triple
excitations (CCSD(T)) is used to predict molecular structures and vibrational frequencies for the
electronic ground state '=* of PtCO and Ar-PtCO. The relativistic effects are included by using the
3rd-order Douglas-Kroll relativistic one-electron integrals. In the CCSD calculations, the excitations
from inner-shell orbitals are taken into account explicitly. The comparison of calculated and
experimental results for PtCO indicates that the CCSD(T) method in conjunction with the suitable
relativistic basis sets provides satisfactory predictions as to bond lengths and frequencies. The
possibility of the existence of Ar-PtCO in argon matrix is also discussed.
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(mmW)[1], (FTMW)[2], Ar-matrix IR [3],
(PE)[4] Table1l CCSD(T) PtCO
Table 2 mmW
PtCO FTMW Pt-C-O
420cm’? IR(Ar-matrix) 916.8cm™
IR(Ar-matrix) v 218 (8]
MPWPW91 PtCO WPtCO) Ar 400.5 cm™
440.6 cm™ 10 Ar-PtCO 2w 881 cm™
IR(Ar-matrix) 21 ArPtCO
Table 1. Geometrical parameters (in ) for PtCO.
method APtC) ACO) Comments
re 1.76249(42) 1.14662(59) FTMW [1]
rdest) 1.76046 1.14354 FTMW [1]
re 1.758 1.1450 CCSD(T) [ this work ]
re 1.767 1.159 DFT(MMPWPW91) [ this work ]

Table 2. Harmonic frequencies (in cm™) for PtCO and Ar-PtCO calculated at the MPWPW91

level.
method [3] and PE [4]are also given.

Experimental fundamentals for PtCO by mmW [1],

FTMWI[2], matrix isolation

UCO) UPtC) UPtCO) WUNgPt) WUNg-PtCO) Method Ref.
PtCO 2097.6  611.4 430.2 CCSD(T) This work
PtCO  2052.2  598.5 400.5 - - MPWPW91  This work
Ar-PtCO 2051.5  584.3  440.6 153.1 63.4 MPWPW91  This work
PtCO - 600 420 mmW [1]
PtCO - 605 - FTMW [2]
PtCO 2052 581 917 Ar-matrix IR [3]
PtCO 2040 550 360 PE [4]
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