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TWO REACTIONS OF COMPOSITE NUCLEI — ONE SHARED ANATOMY
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E*: INTERMEDIATE STATES WITH SIGNIFICANT IMPACT ON ASYMPTOTIC OBSERVABLES
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Intermediate states = the in/out fragments only

= insufficient for the relevant reactions.
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INTERACTION HIERARCHY @ ALGORITHM (RGM, NCSM, CDCC, FADDEEV) = OBSERVABLES
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Few-body potential for non-relativistic applications
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from a field-theoretical Hamiltonian density linking high- and low-energy scales

Her = Bl g5 + €

24 GV @V + L+ Do)+ B ()

review: Hammer, Kénig, van Kolck, Rev. Mod. Phys. 92, 025004 (2020)[ | Martin’s and Harald’s talks 4/6
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FROM V TO COMPOSITE-PARTICLE-SCATTERING OBSERVABLES
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(i) power counting: each vertex carries an order v(n) set by its dimension & scaling

(ii) order N: sum all initial>final processes with Y o(n) < N
vertices

(N+) _p(N) ., o Small scale |

(iii) convergence to arbitrary accuracy: A =
large scale

Central challenge: Implementation
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p—np: Mondal et al., (2025) | Rojik et al., Phys. Rev. C 113

One POSSIBLE APPROACH:

1. choose basis-expansion scheme = accurate fragment wave functions

(considering, at first, all iterations of all potential components)

2. solve the multi-channel scattering problem
(again, without regards to perturbations, but with appropriate compound structures expanded)
and map out the functional dependence of this solution on the strengths of
all perturbative terms contributing to order N accuracy

3. adapt a multi-dimensional power series to this functional dependence
= order-N accuracy

IMPLEMENTATION:

1. efficient representation of V
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2. callibration of the potential

informed selection of input data to optimize convergence and minimize uncertainty
already at low orders
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