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System of the System of the N ccoupled radialoupled radial Schrodinger equationsSchrodinger equations



Physical meaningsPhysical meanings have only solutions that satisfy definite 
boundary conditions imposed at originorigin and infinityinfinity
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For continuumcontinuum states (EE > 0> 0) solutions oscillateoscillate at infinity
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1. construct a set of linear independentlinear independent solutions 
2. find a linear combinations of these solutions 

which satisfy the required asymptotic behaviour
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For technical reasons it is simpler
to solve the Volterra integral equations
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the free Green function G0(r; r0)

G0(r; r0) =
1

k
(fi(k r) gi(k r0) ¡ gi(k r) fi(k r0))

the two linear independent solutions fi(k r) and gi(k r)
of the free SchrÄodinger equation³
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Wronskian relation: W (fi; gi) = f 0
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explicit representation via the Bessel functions
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regular solution yI
in(r)





irregular solution zI
in(r)

for i > N0 the same system of equations
as for regular solution yI

in(r)
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the three-body wave function of the 6He ground state



DynamicsDynamics of the system of coupled radial Schrodinger equations might be,
from one side, very versatile and complicated due to coupling potentialsvery versatile and complicated due to coupling potentials and, 
from other side, have generalgeneral features due to universality of the kineticfeatures due to universality of the kinetic energy energy 
operatoroperator. These universal propertiesuniversal properties are described by different centrifugal 
barriers and lead to appearance of difficulties in numericallead to appearance of difficulties in numerical solutionssolutions of 
coupled equations in regions where the motion for some channelsin regions where the motion for some channels is classically is classically 
forbidden. forbidden. 

CONCLUSIONSCONCLUSIONS

The novelnovel method consists of such a rearrangement of coupled equationsa rearrangement of coupled equations that 
free solutions come in combinations with minimal variations of absolute values. 
As a result, the new system is less prone for a development of numerical the new system is less prone for a development of numerical 
instabilitiesinstabilities.
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