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Motivation I

Realistic NN potentials describe 2N data with xy? ~ 1

Realistic NN potentials describe 3N data with x? >> 1

Realistic NN+3N potentials describe 3N data with y? >> 1

Realistic NN+3N potentials describe 4N data with y? >> 1
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It is possible to describe simultaneously

the “H and “He binding energies and

the n — d scattering lenth using the

available Three-Nucleon Force models?




The 3N Potential
Urbana, TM, N2LO
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TM: f(q,A) = (AATAj N2LO : f(g,A) =e 9 /A

Urbana : Y (r) = <2¢(r); T(r) = (1+ 2 + 3)Y(2)((r)
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Zo(r) =T*(r);  ((r)=(1—c")
(x = Myr; ¢c= 2.1fm_2)
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‘ Fixing the 3N potential I

C1 C'3 Cy Cr Ch A
(MeV] [MeV] [MeV] [MeV] [MeV] [MeV]
Urbana 0 -0.029 1C5  0.0048 0 —
T™M'  -0.76 -0.063 -0.018 0 0  4.8M,
N2LO  -0.67 -0.043 -0.037 -0.0028 0.015 500

SH [MeV]  ang [fm] “He [MeV]
AV18+Urbana -8.479 0.590 28.47
AV18+TM’ -8.478 0.595 28.52
AVISH(L4)*N2LO  -8478  0.654 28.55
N3LO+N2LO -8.474 0.675 28.37




TM : C, = Vla'M,]; Cs = Vy[bM3]; Cy = VpldM?)]
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With the TM potential it is no possible
to describe the "H and n — d scattering lenth

with reasonable values of the parameters

Now we consider the term: VyCgZy(r23)Zo(rs1) with

AZ — M2\?
A2+q2)
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o Shimizu et 4.
— AV18+TM(A=4.0)
— AVI18+TM’




URIX : Cg — AQﬂ- == —00293M6V, Cl == CD =0
Cy — Dox = 3 Aor; Cg — Uy = 0.0048MeV
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Shimizu et al.
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N2LO : C) = —0.997TM=1: Cy = —1.9TM=3; Cy = —1.66 M3
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‘ AV18+ N2LO I
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o Shimizu et al.
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‘ Conclusions I

e The actual NN+3N potential models do not fit simultaneously
B(*H), B(*He), and Pa,,4

e 3N potentials are not “phase equivalent”

e The parameters in the 3N potentials can be varied to fit those

quantities

e To perform the fit for the TM potential, a repulsive term has

been included

e For the Urbana potential the fit worsened some polarization
observables due to the large repulsion introduced

e For the N2LO (local) potential the fit was possible without
varying too much the original parameters.

e Work is still in progress




