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1. Introduction

Success of high-resolution
experiments at JLab
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(nb/sr/MeV)
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Exp XS and DWIA estimates: are in good agreement.
The present theor. Framework is proved to be powerful.
12C(y,K+) Cross sec. calculated in DWIA at E y = 1.5GeV, 6 K(Lab)=7deg

Table I. Comparison of excitation energies of ',\'38 and its photoproduction cross sections do/d€2 (nb/sr).

EO05-115 Experiment [9] 6, ~ 6.8° CAL: SLA [16] atéx =7° CAL: S6B [17]
Peak —-B,(MeV) E,(MeV) do/dQ | J, E,(MeV) do/dQ  Sum | do/dQ  Sum
#1-1 —-11.524 (0.0)gs 17 (0.0)Gs 21.1 10.5
#1-2  —11.345 (0.179) 101.0 | 27 (0.186) 80.3 100.4 63.1 73.6

# 2 -8.415 (3.109) 335 | I3 (2.398) 484  56.1 19.0 24.1
07 (3.062) 1.7 5.2
27 (5.022) 7.0 4.9

#3 -5.475 (6.049) 26.0 22 (6.267) 1.8  23.8 8.4 15.5
13 (6.389) 5.0 2.3

#4 —2.882 (8.857) 20.5
27 (11.000) 1.3 1.4

#5 —1.289 (10.235) 315 | I (11.120) 8.2 9.5 5.1 6.5

#6 —-0.532 (10.992) 87.7 | 37 (11.081) 77.6  130.7 57.1 81.1
Z, (11.610) 53.2 24.0
13 (12.129) 6.1 7.1

#8 0.973 (12.497) 285 | 27 (12.784) 20.0 298 0.1 20.4
13 (13.176) 3.7 4.2




2. Extended theoretical treatment
required ------ Concept and model -----

Standard configuration assumed so far:

Model space for ''B core

(a) ordinary model space J_ . (0s)* (0p)” | (0p-0h)

Ordinary model space for ',EB hypernuclei
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Two kinds of extensions to include both
natural and unnatural parity core states

Extention (1) 1 p-1/ core excitation is taken into account
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2-a) Application of the extention (1) to 19,\F hypernuclei

(MeV)
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A. Umeya and T. Motoba, Nucl.Phys.A 954 (2016) 242.
Energy levels and spectroscopic factors of n-pickup reaction from 19F
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Cross sections of "PF(K~, ) at different incident
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The microscopic DWIA calculations at high energy kaon momenta up
to 1.8 GeV/c have been carried out for the first time.
The DWIA calculation at p,.=1.8 GeV/c correspond to the J-PARC E13

experiment [H. Tamura et al., Proceedings of HYP2015]. 9
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2-b) Extensions of both (1)+(2) for 12,B
our new theoretical challenge
“parity-mixing mediated by A”

(a new concept seen only in hypernucleus)

2 B)= {"BCL), x A} + { UBUED), x A, 1P

12AB(JH+): { HB(C]C_)() (A, }(1) y llB(JC+)1 A }(1)

- Energy levels, Proton-pickup S factors,
—>-> DWIA cross section of 12C (e,e’kK+) 12, B 11
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3. DWIA estimates of (y,K*) hypernuclear
production cross section

(MeV)
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Results : Cross sections of 1>C (e,e¢’K™) IAZB
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Results : Configuration mixing in the unnatural parity state

12,B(2", E.=9.056 MeV) = 0.84 g B(3/2 ) ® A(08)]
+0.04 B(5/2 ) ® A(0s)]
+0.06 [ B(5/2 ) ® A(0s)]
+0.02 [ B(5/2 ) ® A(0s)]
+0.02 [ 'BG3/2 @ A(Op, )]
_|_
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Energy levels obtained in the similar parity-mixed

multi-configuration calculations
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5. Summary

(1) High resolution reaction spectroscopic EXPs
(e,e’K+) at JIlab (and Mainz): disclosing new
interesting feature of hypernuclear structure

such as “parity-mixing mediated by hyperon”.

(2) Correspondingly, the multi-configuration
calculation of level structure are carried out,
showing promising results (yet preliminary).

(3) Thus extended WF are used to estimate DWIA
cross sections for (e,e’K+) and (pi+,K+) reactions
to be compared with Jlab and KEK.(in progress)



Thank you !



Buckup slides follow:



New transition components connected
via (y,K*) in extended model space

proton is converted --=2> A in s or p orbits

( In the past works, only green arrows are taken into account.)
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Extended model space for target nucleus
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Extension of model space up to 2p-2h (2hw) for target nucleus
12C allows the 12,B production through various configurations.
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DWIA XS estimates in an extended model
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Summary

In order to get a comprehensive description of hypernuclear structure, we have
introduced the multi-configuration wave functions in which we take account of

the parity-mixing intershell coupling mediated by a A-hyperon.

Recent (e, ¢’ K™) reaction experiments done at the Jefferson Lab have provided us with
remarkably high resolution data for p-shell hypernuclei. These experiments have con-
firmed the major peaks and subpeaks predicted by the DWIA calculations based on
the normal-parity nuclear core wave functions coupled with a A-hyperon in s- and p-
orbits. At the same time, the data also show some extra subpeaks which seem difficult
to be explained within the p-shell nuclear normal parity configurations employed so
far. Thus we have extended the model space so as to include the new configuration
which consists of non-normal parity nuclear core-excited states and the A in s-orbit.
By this extension, we emphasize that the A-hyperon plays an interesting role to induce
intershell mixing of the nuclear core-excited states having different parities. This 1s a

challenge in view of the present-day hypernuclear spectroscopic study.
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