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Formalism & NN interaction 

intrinsic kinetic term 

2-body “realistic“ NN interaction 

2-body density-dependent int. 
2-body density-dependent int. 
contact in S=1, T=0 channel 

the same contribution to E
HF

 

energy as pure contact 3-body 

interaction 

spectrum 
becomes more 

realistic

D. Bianco, F. Knapp, N. Lo Iudice, P. Veselý, F. Andreozzi, G. De Gregorio, 
A. Porrino, J. Phys. G: Nucl. Part. Phys. 41, 025109, (2014) 

TDA phonons



  

Formalism & N interaction 

several choices for V
N:

ΛN int. = PT LO (H. Polinder, J. Haidenbauer, 
U. Meissner, Nucl. Phys. A 779 (2006) 244)

contact momentum dependent force
(analogy to Skyrme)        H.-J. Schulze,            
E. Hiyama, Phys. Rev. C 90, 047301 (2014)

Density dependent part

Nijmegen+Gmatrix interaction ESC08c 
M. M. Nagel, Th. A. Rijken, Y. Yamamoto, 
ArXiv:1501.06636v1
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v SLS(r , k F) L⃗.( s⃗1+ s⃗2)

v ALS(r , kF ) L⃗ .( s⃗1−s⃗2)

the dependence on k
F
 parameter

symmetric and anti-symmetric LS term 



  

    Single  hypernuclei (s.p. spectra)

even-even core + : 

Hamiltonian of the nucleus+Lambda

even-odd core + :

solution in the Hilbert subspace H0



  

    Single  hypernuclei (s.p. spectra)

PT LO

very unstable 
for ћ
moreover – 
problems with 
convergence

wrong s.o. 
splittings

SLL4

contact momentum dependent force (HPL2,RAY13,SKSH2,SLL4,SLL4', YBZ6)

1) HP2 (Nucl. Phys. A 886, 71(2012))
2) RAY13 (Nucl. Phys. A 367, 381 (1981))
3) SKSH2 (Z. Phys. A 334, 349 (1989))
4) SLL4 (Phys. Rev. C 90, 047301 (2014))
5) SLL4' (Phys. Rev. C 90, 047301 (2014))
6) YBZ6 (Prog. Theor. Phys. 80, 757 (1988))

“empirical“ 
bindings



  

    Single  hypernuclei (s.p. spectra)

realistic gaps 
between s & d 
shells

Open questions: 
- behavior of s.o. splitting (the role of 

SLS and ALS terms in Hamiltonian 
must be examined)

- too big gap between 1s
1/2

 & 0d 
levels (the role of tensor force & 
- coupling must be examined)

Outline: 
- tensor force & - coupling & 

NN force
- adding Lambda-Phonon coupling
- even-odd+ systems
- odd-odd+ systems
- deformed code for Mean Field

SLL4 … quite a lot 
of work!

k
F
 = 1.1 fm-1
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