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Abstract The off-diagonal components of Hamiltonian was considered in the Feshbach-Kerman-Koonin multi-step
compound theory (FKK-MSC) of the pre-equilibrium reaction to induce the coupling between P and Q spaces in
addition to the direct and the multi-step direct reactions. The transition from P to Q chain was introduced in an
improved FKK-MSC formula, which can give a unified expression for FKK-MSC theory of pre-equilibrium reaction
and Hauser-Feshbach model of the compound nucleus reaction (CN). The FKK-MSC theory was further refined. The
calculated results shows that after considered the transition from P to Q chain, the FKK-MSC cross sections become
smaller and the CN cross sections become greater than former analyses and they give a good agreement with the

experimental results.
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