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The importance of pion (tensor force) is clear in deuteron
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Variational calculation of few body system with NN interaction

. . VMC+GFMC
j V1Y) oo
: (¥Vi|'P)
300 -3 -
. h X : VNN
350 v E
: |
z;ﬁ-m £ R R J
= s E Fujita-Miyazawa
_50: = - E
-553_ 1L.2 —

—605— Y= ¢(712)¢(7’23)¢(rl])

8Be

C. Pieper and R. B. Wiringa, Annu. Rev. Nucl. Part. Sci.51(2001)

Heavy nuclei (Super model)

Relativistic

Pion is key




Pion Is important in nucleus

* 80% of attraction is due to pion

* Tensor interaction is particularly important
(50%)
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Tensor Optimized Few-body Model

(TOFM) K.Horii H.Toki T.Myo K.lkeda: PTP (2012)
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Energy [MeV]

Comparison of TOFM with rigorous calculation
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Strongly Tensor correlated Hartree-Fock
theory  v.ogawa H.Toki Annals of Physics (2011)

Super model
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We cannot treat the tensor interaction in HF space.
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Total energy
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EOS of nuclear matter

Hu Toki Ogawa PTP(2013)
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Relativistic effect provides hard EOS at high density

Tensor effect is small in neutron matter
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Momentum distribution
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Tensor correlation and
Short range correlation
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1 o Short range correlation increases with density

2 o Tensor correlation decreases with density
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Delta for three body force

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

(EX. - - ‘ -

NN channel NA channel AA channel

Many-body forces can be 1 rrrrg T
treated by the two-body

correlations with delta.

Two-body NN interaction with delta degrees of freedom - AV28 potential
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Effect of A in deuteron
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Result SH with AV14 & AV2S
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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
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