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— L% SU), dFE
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Reproduction of level energies

Millener’s parameter set

D.J. Millener, J.Phys.Conf.Ser.
312 (2011) 022005

A=0.33 (0.43for A=7), S, =

-0.015, Sy=-0.35, T=0.024 [MeV]

doublet spacing

Calculated from G-matrix using AN-XN force in NSC97f

contribution of each term (keV) keV
I J= | Az A Sy Sn T  AEt%h  AFew

TLi 320 | /2 T2 628 —1 —4 —0 693 692
TLi o T7/2¢ 5/2 74 557 —32 8§ —71 494 471
BLi 2 | 151 306 —14 —16 — 450 (442)
aLli  5/2° 3/ 116 530 —17 —18 —1 580

sLi 3/ | /2 — B0 231 —13 —13 —03 4

iBe 3/2¢ 5/21 8 —14 a7 0 25 44 43
"B 2 | —15 183 —21 —3 — 26 120 < 100
Up 7/2¢ 5/21 56 339 —37 —10 — &) 267 264
1B 3/2t 1 /2 61 424 —3 —44 —10 475 505
2C =2 | 61 175 —12 —13 —42 153 161
®N1/2] 3/ 14 244 K% —8 —214 99

BN 3/2d 1/ 65 451 —2 —16 —10 507 481
B0 1 0 —33 —123 —20 | 188 23 26
B0 2 1y 02 207 —21 | —41 248 224
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Millener’s parameter set
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Nijmegen meson-exchange models

l A S, Sy (II/IeV)
d N
AUF. %) ND 0.048 |-0.131 -0.264|| 0.018
HEEHEBEERAD NF 0.072 | -0.175 -0.266|| 0.033 || G-matix calc
NSC89 1.052 | -0.173 -0.292|| 0.036 || by Yamamoto
— A\ )
74 I\Ja NSC97f 0.754 | -0.140 -0.257]| 0.054 |,
( “Quark” 0.0 -0.4 |2
Strength equivalent to quark-model L jorce by Fdjiwara et al.
Exp. o.3~o.4‘ -0.01 -04 ‘ 0.03 ‘

Hiyama et al., PRL 85 (2000) 270
Fujiwara et al. Prog.Part.Nucl.Phys.58 (2007) 439.

&0
C, ®, .. Origin of the AN spin-orbit force: Nijmegen interaction
2 Quark-gluon exchange updated to include it
> rather than heavy meson exchange (ESC06)
. g © (Also for the large NN spin-orbit force?)

Origin of AN tensor force:
A -O---éN Meson exchange. Same as NN tensor force
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PHYSICAL REVIEW LETTERS

moving physics forward

Highlights Recent Accepted Collections Authors Referees Search

EDITORS' SUGGESTION

Observation of Spin-Dependent
Charge Symmetry Breaking in AN
Interaction: Gamma-Ray Spectroscopy
of iI—Ie

The energy spacing of the spin-doublet states in the iHe

hypernucleus indicate a large spin dependent charge
symmetry breaking in the AN interaction.

T.O. Yamamoto et al. (J-PARC E13 Collaboration)
Phys. Rev. Lett. 115, 222501 (2015)

Press-released from Tohoku U., KEK, JAEA, J-PARC
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Substitutional (\AL:O) state: N(S;,) tA(Sy1)
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30 | i .
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OPEP (one pion exchange potential):
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BNL-AGS, Nagae et al., PRL 80 (1995) 1605
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Slide by Koji Miwa

/\1)F2 Oka-Yazaki’s Quark Cluster Model | QCD)
LFELBHEIN TS |
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8®8 =

(21)

Lattice QCD,
T. Inoue et al.
Prog. Theor. Phys. 124 (2010) 4
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G-matrix f1EIC&S

SBARTUUYILDRS

Rijken et al., PRC59 (1999) 21
TABLE XIV. Contributions to Uy at kgy=1.0 fm™! in the cases

of NSC97e. NSCOT7f, NSC89., NHC-F, and NHC-D. Conversion
widths I'y are also shown. All entries are in MeV.

Isospin T= % Isospin T= %
Model 15, | | 38, P |'Sy||°Sy | P |Sum | Ty
NSC97e | 5.2 | |-7.5| 00 |-6.1| 25| -09 [-11.8| 14.6
NSCo7f | 52 | |-7.6] 00 |-62| 22| -09 11.6] 155
NSC89 3.0 | |-42| -03 |-58 (3.7 | 0.1 -3.6| 25.0
NHC-F 42 | 109 -1.5 |-53]| |[186 | -1.7 | 3.5 16.3
Rijken, Yamamoto
NHC-D | 21| |-96| -22 |-54| 94 | -3.0 |-8.7 7 PRC73 (2006) 044008
//
ESC04d | 6.5 | |-21.0| -3.4 |[-20.2| |24.0 | -20.9 |-26.0 o wara o3l
fSSZ(quark) 67 '239 '52 '92 412 '14 75 - 28 (20.07) 4.39y .
3 — g AN ke=1.35 f?

Lane term (oy0,)(tsTy) DY T/p exchange

guark Pauli effect
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Slide by Koji Miwa

E40: Phase shift of 38l channel

Phase shift of Z*p (3S; channel)

’3’? 80—

> [ [ )

[ o Meson exchange only Energy dependence of 03¢,

f;; “f|l NSC97f from dG/dQ(90°)

R Meson + quark-like core Almost
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“40E do 11 . 31 . .
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Slide by Nakazawa
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o AAME
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A3 Be*
‘,1 (w/ theoretical
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AB\\=
-1.52 £0.15
+ 3.0

cf. Ex=3.0



Hybrid emulsion method

Incident Particles

(KEK E373)
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N
B,(,A-1) BA(LA-1)

AB/\/\ = BA/\ - ZBA(AA'l),
Bia= M(A-2) + 2 M(A) — M(,,A)

«—— K p->ZK' RIETER

MassDRE ->
AB,, = 0.67+0.17 MeV

Takahashi et al., PRL 87 (2001) 212502 : %/; gitﬁ:%1§|iﬁaf§/6§5(;\%l£ L 7'3?[, \
(#% AT AA—H AEZBIET)

J-PARCTL10E D EER ( AAM%1001E) ZE M4 (E07,Nakazawa)
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Nakazawa et al., PTEP (2015) 3, 033D02

4.38+0.25 MeV if 12, Be is in ground state,

>1.11+0.25 MeV if it is excited.
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New spectrometer (S-2S) is under construction baryon systems
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