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FY calculation with and w/o 3NF
@ Three nucleon force does not change the B,so much.
& A. Nogga, et al., PRL88, 172501 (2002).

TABLE II. NN and 3N interaction dependence of the 41 He SE’s
EZ}, and the 07-17 splitting A. We show results for different

combinations of YN, NN, and 3N forces (YNF, NNF, and 3NF).
All energies are given in MeV.

YNF NNF SNF E2.(0") EL(O7Y) A
SC97¢  Bonn B e 1.66 0.80 0.84
SC97¢  Nijm 93 e 1.54 0.72 0.79
SC97¢  Nijm93 TM 1.56 0.70 0.82
SC89  Bomn B e 2.25 - e
SC89  Nijm 93 e 2.14 0.02 2.06
SC89  Nijm93 TM 2.19 - e

172501-2



Results of SVM

@ Ab Initio calculation for the complete set of
s-shell hypernuclel

sH. N., et al., PRL89, 142504 (2002).

TABLE . A separation energies, given in units of MeV, of A = 3-5 A hypernuclei for different YN interactions. The scattering
lengths, given in units of fm, of 'S, (a,) and S, (a,) states are also listed.

YN a, a, B, (i H) B,(1H) B, (4 H") B, (% He) B, (1 He*) B, (5 He)
SCO7d(S) —1.92 —1.96 0.01 1.67 1.20 1.62 1.17 3.17
SCO7e(S) ~2.AT —1.83 0.10 2.06 0.92 2.02 0.90 2.75
SCO71(S) —2.82 —1.72 0.18 2.16 0.63 2.11 0.62 2.10
SC89(S) —3.39 —1.38 0.37 2.35 Unbound 2.47 Unbound 0.35
Experiment 0.13 = 0.05 2.04 = 0.04 1.00 = 0.04 2.39 £ 0.03 .24 = (.04 3.12 £ 0.02

TABLE II. Probabilities, given in percentage, of finding a X pacticle in A = 3-5 A hyper-
nuclei for different YV interactions.

YN Ps(3H)  Psx((H)  Ps({H")  Ps({He)  Ps({He")  Ps(iHe)
SCO7d(S) 0.06 1.27 1.37 1.24 1.35 2.04
SC97e(S) 0.15 1.49 0.98 1.45 0.96 .55
SCOT{(S) 0.23 1.88 1.09 1.83 1.08 .87
SCRI(S) 0.65 3.73 Unbound 3.59 Unbound 1.33




CSB between ,*H and ,°He
AB,=B,( ‘He)—B,( {H)=035+0.07MeV
AB; =B, He")—B,( SH")=0.24%0.15MeV.

A

@ Only the Coulomb gives opposite sign.
& See AV- ¢ and AV=>, - inTableV by Nogga, et al.

@ Origin of CSB
& Mass difference among (X', X°, X°)

& A-X° mixing
@ “ One hasto conclude that none of the present day meson-theoretical
Nijmegen YN forces describes the O state energies, the 0°-1" spin splittings
and the differencesin the SE'sfor ,*He and ,*H correctly.”
& “ Therefore our Ao results seem to support alarge X component in the
WE.” A. Nogga, et al., PRL88, 172501 (2002).



CSB between ,“H and ,*He

@ FY calculations
& A. Nogga, et al., PRL88, 172501 (2002).

TABLE IV. CSB splitting of the 3\ He-\ H mirror nuclei. We
show SE’s E;*;p and the CSB splitting Acgg of the SC89 and
SC97e potential models (YNF). The first three rows compare

0" state results to the experimental values, the last two 17 states
results. The calculations are based on Niyjm 93; the 3NF has

been neglected. All energies are given in MeV.

= YNF E‘;;p(iHe) E;':;p(i H) Acss

07 SC97e 1.54 1.47 0.07
SC89 2.14 1.80 0.34
Expt. 2.39(3) 2.04(4) 0.35

1" SC97e 0.72 0.73 —0.01

Expt. 1.24(5) 1.00(6) 0.24




CSB between ,“H and ,*He

@ FY calculations
& A. Nogga, et al., PRL88, 172501 (2002).

TABLE V. Perturbative calculation of the CSB splitting of
iHe and 4\H SE’s in the 0" states. See text for explanations of
the various parts. The results are based on the SC89 or SC97e
YN force (YNF) and on Nijym 93. The 3NF has been neglected.

All energies are given in keV.

+CSB CSB CSB CSB
YNF AT AVNN.c A VYN nucl. AVyn.c

SC&9 132 -9 255 ]
SCY97e 47 -9 +4 —
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Rearrangement effect of °He
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Comparison between d=p+n and core+Y

s D
p n p n L
o A

o X

(Te
(MeV)
8.597
10.84

(TY-c)p
9.11
5.30
7.12

(Tp) (VNN(central)) (VNN(tensor))  <VNN(LS))
(MeV) (MeV) (MeV) (MeV)
11.31 —4.46 -16.64 -1.02
5.64 —7.29 -11.46 0.00

<TY-C>Z+A<HC> (VYN( 229)) 2<VA|\|-2|\|(tensor)>

3.88+4.63 —0.86 —-19.51
2.43+2.02 0.01 —-10.67
2.94+2.16 —5.05 —9.22




