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OVERVIEW

• Spherical OMP for applications

• Coupled channel method

• EMPIRE optical model calculations
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SINGLE CHANNEL EQUATION
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Neutron-nucleus spherical OMP
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Imaginary potential extended to negative energies
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Imaginary potential W and dispersive contribution
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A.Molina Ph.D.Thesis, Univ.Sevilla 2003
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A.Molina Ph.D.Thesis, Univ.Sevilla 2003
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OPTICAL MODEL AVERAGING
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A.Molina Ph.D.Thesis, Univ.Sevilla 2003
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A.Molina Ph.D.Thesis, Univ.Sevilla 2003
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A.Molina Ph.D.Thesis, Univ.Sevilla 2003
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The single-channel or spherical optical model treates the
target nucleus as if it was spherical. 

Even those that are spherical are often susceptible to shape
oscillations generalized optical model

T Tamura,”Coupled-Channel Approach to Nuclear Reactions”
Annual Review of Nuclear Science, Vol. 19 (1969) 99-138 

(doi:10.1146/annurev.ns.19.120169.000531) 

SINGLE CHANNEL POTENTIAL

COUPLED-CHANNEL POTENTIAL
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The expected deviation from spherical symmetry is 
considered by modifying the radii Ri of the OMP

VIBRATIONAL MODEL – SPHERICAL NUCLEI

RIGID ROTATOR – AXIAL SIMMETRY
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SOFT ROTATOR – TRIAXIAL SHAPE
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COUPLED CHANNEL EQUATIONS

SINGLE CHANNEL EQUATION
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Coupling scheme for matrix element calculations
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First step: Nuclear structure calculation
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Second step: Define the coupling scheme
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3rd step: Solve the CC equations

Calculate cross section, angular 
distribution and polarization observables 
for both, elastic and inelastic scattering on 
coupled levels.

(EMPIRE/ECIS …) 
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TOTAL xs (similar to spherical OMP)
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ELASTIC xs
(~ spher.OMP)
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PLUS
INELASTIC xs
for coupled levels !!
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PROTON CHANNEL
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EMPIRE/ECIS highlights

•Spherical optical model (DIRECT = 0 default) 
•Coupled-channel method (DIRECT = 1,2)

(vibrational, rotational, vibrational-rotational)
•DWBA calculations (DIRECT = 3)

Solve the CC equations (EMPIRE)
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RIPL-II optical model database

DIRECT     1.
DIRPOT -600.
OMPOT  -2002.       1
OMPOT  -5405.       2
….

Part of the EMPIRE input file for CC calculation
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First run produces “collective level file” 
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The “collective level file” should be edited
to modify the parameters of  the nuclear
structure model
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