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Potential Basis
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i <j
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β3N/2

√
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L (3N−1)
m (βρ) e−βρ/2
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]
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Matrix Elements

Hm ′[K ′];m[K ] = 〈m ′ [K ′] |H |m [K ]〉 = −
~2β2

m
δ[K ],[K ′]TK

m ′,m+Vm ′[K ′];m[K ]

TK
m ′,m = (1)Tm ′,m − K (K + 3N − 2) (2)Tm ′,m
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Volkov’s Potential testbed
Implementation of our strategy to the A = 4 case

Mass parameter

~2/m = 41.47 Mev fm−2

Potential
V (r) = E1 e−r2/R2

1 + E2 e−r2/R2
2

E1 = 144.86 Mev, R1 = 0.82 fm, E2 = −83.34 Mev, R2 = 1.6 fm
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Permutation Symmetries S4
m = 0, K = 6, β = 2

Irreps Eigen’s (MeV) Sym(1-2) AntiSym(1-2)
[4] 1 2 3 4 -25.794 -25.794

[22] 1 2
3 4

27.680 27.680
27.680 27.680

[3 1] 1 2 3
4

28.430 28.430
28.430 28.430
28.430 28.430

[212]
1 2
3
4

102.85 102.85
102.85 102.85
102.85 102.85

...
...

...
...

...

[14]
1
2
3
4

199.56 199.56



Results N = 4
Using 25 Laguerre’s polynomials, and β = 2

Kmax NHH E0 (MeV) E1 (MeV)

0 1 28.580 3.238
2 6 28.580 3.238
4 21 29.283 5.428
6 56 29.812 6.583
8 126 30.162 7.148
10 252 30.278 7.509
12 462 30.365 7.749
14 792 30.392 7.910
16 1287 30.407 8.040
18 2002 30.413 8.141
20 3003 30.416 8.223
22 4368 30.417 8.288



Results N = 4 with Coulomb interaction
Using 25 Laguerre’s polynomials, and β = 2

Kmax NHH E0 (MeV) E1 (MeV)

0 1 27.748 2.787
2 6 27.750 2.790
4 21 28.455 4.947
6 56 28.986 6.102
8 126 29.338 6.672
10 252 29.456 7.039
12 462 29.544 7.285
14 792 29.572 7.452
16 1287 29.587 7.587
18 2002 29.593 7.692
20 3003 29.596 7.778
22 4368 29.597 7.847
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I Results for 3-4 bodies
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function
Using the Potential Basis for potential expansion
Simple introduction of permutation-symmetry-breaking
terms

I Coulomb interaction between pairs
I Different masses
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