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Kawai, Kerman, and McVoy (KKM) have shown that a statistical treatment of 
many open channels that are coupled by direct reactions leads to modifications 
of the Hauser-Feshbach (HF) expression (Ann. of Phys. 75, 156 [1973]).  The 
KKM theory may thus be viewed as an improved description of the energy-
averaged cross section while being conveniently expressed in terms of the 
optical transmission matrix elements.  The cross section is energy averaged 
using a large averaging interval, approximately 0.5–1.0 MeV, corresponding to 
the width of a single particle resonance. 
 
When the energy-averaging interval is decreased to approximately 0.05–
0.1 MeV, corresponding to a width of a doorway state, then a so-called 
intermediate structure appears in the cross section.  We show how the KKM 
theory can be extended to describe the intermediate structure by explicitly 
accounting for doorway states in the framework of Feshbach’s projection 
operators.   
 
Furthermore, we quantify the effect of the approximations used in deriving the 
KKM expressions by comparing them to numerical computations for large sets of 
compound nuclear states.  The compound states are coupled to open channels 
by random couplings taken from a normal distribution.  The width of this normal 
distribution is used to vary the amount of overlapping among the compound 
resonances, in order to study the resolved and overlapping resonance regimes 
and a transition between the two. 


