Dear Htun Htun, 2024.7.28

The 8Be-A potential is introduced as the Yamaguchi separable type;
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We assume the potential has no dependence of spin operator, the states %Jr
and §+ are degenerated.
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The Schrodinger egs are given as
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where Ag+) and A+) are the resonance energies for ¥Be(0") and ®Be(27),
respectively,

A(0+) = +0.09 MeV,
Ap+y = +3.00 MeV, (5)

1+ 3+
and E;Be(m) and E82Be(2+) are the binding energies bwtween ®Be(resonance

state) and A.
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EZy0e) = —6.71 MeV,
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2

E8B6(2+) = —3.66 MeV, (6)
Reduced masses m+) and myo+) are calculated as
mo+) & mo+) = 4.443 fm ™! (7)

Representing Eq. we have
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then LS eq for bound state is given
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namely,
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When [ is dropped we have the condition of A
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Therefore, we have
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where k = \/—2mEs = \/2m|Ey|. E, < 0 is bound state energy.
Our LS eq. for scattering is
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with
t(p,p's Ba) = g(p) 7(E2) g(p). (16)
and we have t-matrix
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When E5 > 0 we need v/—2mFEs = —iv/2mEs5 .

1 Table

We take the parameter [ to fitting to the reduced wave function of a-a-A
Faddeev calculation [1].

B =0473 fm™! (20)
State B [fm™] E, [MeV] A [fm 7]
= 0.473 - 6.80 3.66658196E-02
3T or 3T 0.473 - 6.66  3.63954790E-02
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2 ®Be — A scattering

As the exercise, please plot the phase shift as Fig. . The energies Fs of %Jr

and %Jr are so close that these phrases are similar.
You can peep the code [2]

Best regards, Hiroyuki
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Figure 1: Phase shifts for ®Be — A scattering; The solid (dashed) line is the

phase shift of J™ = %Jr (%+)
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