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Extrapolation
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Neutron Particle and Hole Levels in Calcium Isotopes
According to Isospin
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sp States in Ca Isotopes

Clear Isospin Structure
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Proton Particle and Hole Levels in Calcium Isotopes
According to Isospin
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Averaging Valence Levels 
Mixes Isospin States

[Ûs, T̂ ] = 0

|Tz + tz| > TA 1 State: TA + 1/2 ( T> )
|Tz + tz| < TA 2 States: T>, TA − 1/2 ( T< )

〈T> MT | Ûs |T> MT 〉 = UT> 〈T> MT | Ûs |T< MT 〉 = 0
〈T< MT | Ûs |T> MT 〉 = 0 〈T< MT | Ûs |T< MT 〉 = UT<

Isospin Fermi Energies:
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Isospin Formulation
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Proton Scattering

Two Incoming and 
Outgoing Waves:
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1
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T< and T> waves feel 
different potentials
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Isospin-Averaged Potential:
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Angular Distributions
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nβα =
∫ ε−F

−∞
dE ImG(α,β; E) =

〈
ΨN

0

∣∣ a†βaα
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〉

ΣTensor(γ, δ) =
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〈γµ| V Tensor |δν〉nµ!



DOM and 48Ca( d, p )49Ca 

ADWA:

Overlap Function:
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Conclusions

• Isospin Formulation of DOM

• Appropriate Extrapolation 

• Angular Distributions OK 

• For Bound States, need more physics

• Transfer Reactions

• DOM potential can describe 48Ca( d, p )49Cag.s.
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Spectroscopic Factors

Deuteron
Energy ( MeV )    SPF      SPF

2 1.26 0.89
13 1.1 0.75

19.3 0.95 0.72
56 0.92 0.54

sp Wavefunction Evaluated at EExp.
1p3/2 = −5.147 MeV

sp Wavefunction Evaluated at EDOM
1p3/2 = −6.12 MeV

Deuteron
Energy ( MeV )    SPF   SPF                   ?

2 0.83 0.59
13 0.80 0.55

19.3 0.74 0.56
56 0.78 0.46

(ψ1p3/2) (ψ̄1p3/2)

(ψ1p3/2) (ψ̄1p3/2)

Non-local Correction
Reduces SPF

Similar 
Reduction ?


