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ABSTRACT

Based on the Symmetry-Adapted Product Opeiator (SPO), the Moltiple Quantum Cohe-
rence Product Operator (MQCPO) formalism is introduced in this paper. The modified den-
sity operator theory is universal for the description of modern multiple pulse and two-dimen-
sional NMR experiments performed on 1L.S(/=1/2, §=1/2; n=an arbitray integer number)
spin systems. In fact, MQCPO is a Hermitian combination of irredusible tensor operators for
a compsite particle, and reveals symmetry properties of the spin system in a different aspect
from SAPO. There exist simple linear relations between MQCPO and SAPO for 1. (I=1/2,
n=12,3) spin systems, the SAPO forms of MQCPO are listed as a usual example. MQCPO
shows a simple cyclic commutation relationship with the free procession Hamiltonian, but not
with the Hamiltonian of a pulse effect. Therefore, MQCPO is convenient for description of -
evolution period. Using the linear relations between MQCPO and SAPO, as well as the per-
mutation properties for the coordinate indices of Cartesian components in a SAPO, the descrip-
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tion of a pulse action turns out to be easy and direct under the “z”-representation. = Analyses
of the pulse sequences for heteronuclear spectra editing and spin topology filtration have shown

the power of this formalism.
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