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Shell evolution due to the tensor force

Phys. Scr. T152 (2013) 014007
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Shell evolution due to the tensor force
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Figure 7. SPEs of proton Oh;;,, and 0g7,, orbits on top of Sn
based on n+p tensor isotopes as functions of the neutron number N. The solid lines are
calculations with the tensor-force effect, whereas the dotted lines
are without it. Symbols are experimental data: fragmentation of
single-particle strength is considered for filled circles, while bare
levels are used for open symbols. Experimental data are from

How about chiral forces ? | schiffer erai [15].



The wide variety of NN/NNN in chiral EFT
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- LEC for NNN

e.g., -0.3< CD <-0.1, - 0.220< CE <-0.189
c.f. D. Gazit, S. Quaglioni, and P. Navratil, PRL 103, 102502 (2009).

* How to include

N.O. w.r.t. the reference state
N.O. w.r.t. the Fermi gas

- Ay & regutaterform



The conditions for MBPT
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shell model effective interaction

H = ZEa al+ZVukla aaiap,
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the effect of 3NF is
only taken via TBME
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The robustness of tensor forces
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Tensor forces are robust against

1. softening procedure (SRG/V,,,..)

not sensitive to the A/A (natural)

2. renormalization procedure (MBPT) A A A
non-trivial (summation of Q-box diagrams)

Renormalization Persistency
N. Tsunoda et al. PRC 84, 044322 (2011).

3. effective 2NF from 3NF (Fermi gas / N.O. w.r.t. the core)

tensor force from 3NFs enhances original 2NFs,
but not large



- The strength of tensor force which embodies shell evolution
can be also understood by chiral forces

V,,wi/SRG, MBPT, the way to handle 3NF

* SPEs should be improved, but the density-dependent NN
force from NNLO 3NF picks up the essence of 3NF as well as
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spectra for all sd-shell nuclei
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monopole analysis of TBME (Q-box)
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