
Bare particle-
particle
interaction with
all its
complexity

Bound states, 
scattering states, 
resonant states,  
capture (radiative, 
weak), …

Faddeev eq.:



33--particleparticle scatteringscattering

•• SchrSchröödinger dinger eqeq. . isis not not enoughenough ((problemproblem to to determinedetermine unique solution)unique solution)
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Three equivalent sets of coordinates:

Kinetic energy operator:
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FaddeevFaddeev equationsequations in configuration in configuration spacespace

1
0 0( )G H E −= −

( ) ( ), 0ij ijH E x y− Ψ =r r

• Sum of three Faddeev equations gives Schrödinger equation

• It permits to implement correct boundary conditions for the elastic & 
rearrangement channels

We consider three particle interacting via short-range pairvise forces

We define Faddeev components:

We define equations for three Faddeev components (Faddeev equations)
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Solution of Solution of FaddeevFaddeev equationsequations

1
0 0( )G H E −= −

( ) ( ), 0ij ijH E x y− Ψ =r r

Faddeev components are developed in bipolar harmonics basis
• spin-less particles

• particles with spin
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Solution of Solution of FaddeevFaddeev equationsequations

1
0 0( )G H E −= −

( ) ( ), 0ij ijH E x y− Ψ =r r

Faddeev equations are projected onto bipolar harmonics basis
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NumericalNumerical SolutionSolution
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Partial-wave Faddeev amplitudes are developped on the 2D collocation basis
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Numerical solution is found by requiring set of equations to be valid on the 
(Nx*ncol)*(Ny*ncol) Gauss quadrature points of 2D grid  + boundary conditions



BoundaryBoundary conditionsconditions
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• Bound state problem

• Scattering problem
a) If αij channel is closed

b) If αij channel is open
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NumericalNumerical costscosts

One should find                                                 coefficients
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• For bound states eigenvalue-eigenvector problem for matrices of size DIMEN* DIMEN

• For the scattering problem system of DIMEN linear equations must be solved
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For the realistic 3-Body problem



ProtonProton--deutrondeutron scatteringscattering



NeutronNeutron--deutrondeutron scatteringscattering
in the fuelin the fuel--elementselements for for heavyheavy--water water reactorsreactors



DeutronDeutron--carboncarbon scatteringscattering
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AtomicAtomic system: system: 
ee--H H scatteringscattering
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