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Project outline and aims: In the description of nuclear reactions, the Continuum Dis-
cretized Coupled-Channels method (CDCC) [1] takes into account the continuum for the pro-
jectile, by the use of bin wave functions. This approach is based on the Newton basis, where
the real continuum is discretized by blocks to form a set of packets, which can be normalized
and used as single particle basis states. The main limitation comes from one-body resonances
near the threshold, because the density of states around them increases and so their correct
description requires a high discretization of the continuum and/or a bigger number of bin
states. A possible solution of this problem is the use of the Berggren basis [2], where the set of
real continuum states is replaced by a set of complex continuum states along a contour in the
complex energy plane [3], and a sum over all the resonances included in the region between the
real energy axis and the complex contour. In this case the one-body resonances are explicitly
taking into account, and the complex contour can be discretized with a standard method.

Methodology:

1. Identify where the introduction of the Berggren ensemble will changes the CDCC equa-
tions.

2. Define the boundary conditions for different kinds of problems.

3. Show how observables can be calculated with the help of the complex-scaling method [4].
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