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Two-body distribution function
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A(A — 1)/dw3...deCD*(xl,...,wA)F*FCD(wl,...,af;A)
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Building of the nodal diagrams
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£2(r1n) eV (r12) + E(r12)]

= [14 h(ri2)][1 4+ N(r12) + E(r12) + .. ]
[1 4+ N(r12) + X(r12)]

g(r12)

X(r12) = g(r12) — 1 — N(r12)

N(r12) = (X(r1)|p(rp) [N (r52) + X (152)])

Starting values

N(r12) =0 X (r12) = f?(r12) — 1 = h(r12)



Steps to obtain HNC equations

1. Cluster expansion of the two-body distribution function.

2. Elimination of the unlinked diagrams.

3. Elimination of the reducible diagrams.

4. Composite diagrams are built as power sum of nodal and elementary
diagrams.

5. Close expression to calculate the nodal diagrams

The elementary diagrams are inserted one by one.



Fermions

Slater Determinants

¢1(x1) o1(x2) ... ¢1(x4)
(e 2 q) = 1 po(z1) po(m2) ... Po(x4)
A VAl : : - :
dpa(x1) dal(xz2) ... dalxy)
po(x1,z1) po(x1,z2) ... po(x1,74)
(1,2, A = po(z2,71)  po(@2,22) ... pol@2,24)
po(za,71) P04 w2) - polwa,oa)

po(i, i) =D da(x;)palz;)

/dwjpo(aﬁi,wj)po(xj,wk) = po(z;, 1)




Steps to obtain FHNC equations

S. Fantoni and S. Rosati, Nuov. Cim. 25 (1975) 593.

1. Cluster expansion of the two-body distribution function.
2. Elimination of the unlinked diagrams.

3. Elimination of the reducible diagrams

4. Composite diagrams are built as a power sum of nodal and elementary
diagrams.

5. Detailed classification of nodal diagrams.

6. Close expression to calculate the nodal diagrams.



Infinite system of Fermions
Translational invariance.
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Steps to obtain FHNC equations for finite fermion systems.
S. Fantoni and S. Rosati, Nucl. Phys. A 328 (1979) 478

1. Cluster expansion of the two-body distribution function.

2. Elimination of the unlinked diagrams.

3. Elimination of the reducible diagrams

4. Detailed classification of nodal diagrams

5. Composite diagrams are built as a power sum of nodal and elementary
diagrams.

6. Close expression to calculate the nodal diagrams.



C(r) = exp[Uy(r)]lpo(r) + Ue(r)] = p(r)



Realistic nucleon-nucleon interaction

8
V(zy) = Y Vp(riy)Og;
p=1

=18 _
Oy " =171 7j0; 050 0;)(T; Tj),8, (T T5),
Lij - 8ij, Lij - s45(75 - 75).
Sij = 3(0 - T4)(0; - Tij) =00

Operator dependent correlations

A A6
F(,..,A)=8C [l Fp=sl 1I > flripol]

i>i=1 i>i=1p=1



Single Operator Chain




Doubly magic nuclei.

Different ¢ for protons and neutrons.

77 coupling scheme.

Argonne V8" 4+ Urbana IX

Correlations up to p = 6.

Minimization of the correlations with two healing distances.
NO minimisation on the ¢.

Calculations for 160, 40Ca, 48Ca e 208pp,



F. Arias de Saavedra, C. Bisconti, G. Co’, A. Fabrocini, Phys. Rep. 450 (2007) 1.
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160 40Ca 48Ca 208|:>b

T 32.33 41.06 39.64 39.56

VS boqy ~ -38.15 -48.97 -46.60 -48.43

Vs -0.70 -0.85 -0.79 -0.80

vg + | Voour 0.86 1.96 1.57 3.97
UIX |T+V(2) -5.66 -6.83 -6.24 -5.80
V3 body 0.86 1.76 1.61 1.91

E -4.80 -5.05 -4.62 -3.78

Eexp -7.97 -8.55 -8.66 -7.86
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