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The importance of pion is clear in deuteron

NN interaction
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Variational calculation of few body system with NN interaction
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Pion is key



Pion Is important in nucleus

 80% of attraction is due to pion
* Tensor interaction is particularly important
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TOSM+UCOM with Av8' ¥ =C,[0)+ > C,[2p2h: )
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Tensor Optimized Few-body Model (TOFM)

Horii Toki Myo lkeda: PTP (2012)
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Energy [MeV]

Comparison of TOFM with rigorous calculation (SVM)
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Extended Brueckner-Hartree-Fock theory with pionic
correlation in finite nuclei

Yoko Ogawa*, Hiroshi Toki Annals of Physics (2011)
Super model

(0[512]0) =0, 512 = vm['f'z[f"] x [0y % f:'u'z]z][m

We cannot treat the tensor interaction in HF space.
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Total energy
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Comparison of BHF and STCHF
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EOS of nuclear matter Hu Toki Ogawa PTP(2013)
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EOS of nuclear matter (N=2) and (N only)
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Relativistic effect provides hard EOS at high density
Tensor effect is small in neutron matter
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n(k)

Momentum distribution
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Treatment of the delta state

We add the delta degrees of freedom in two-body interaction.

(EX.) ‘ ‘
Many-body forces can be ad 0 II'1IR T
treated by the two-body e e

correlations with delta.

Two-body NN interaction with delta degrees of freedom — AV28 potential




Efftect of A in deuteron
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Effect of A in 'E channel (T=1)
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Result °H with AV14 & AV28
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Nuclear URCA process for Intermediate Mass Stars

Detailed beta transition rates for URCA nuclear pairs in 8-10 solar mass stars

Hiroshi Toki *,! Toshio Suzuki f,> Ken'ichi Nomoto },* Samuel Jones,? and Raphael Hirschit®

B decay EC Phys. Rev. C 88, 015806 (2013)
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Stellar evolution of M=8.8M,
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Nuclear Physics with tensor interaction

We have developed STCHF theory to treat
pion

STCHF theory provides foundation of BHF
theory

Tensor interaction provides the saturation
mechanism

Delta provides three body interaction
Nuclear URCA process (more supernova)
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