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Introduction

e In production of hypernuclei, (e, e’ K*) reaction experiments
with high-resolution have been performed at Jlab.

e New projects of (K, 77) and (7%, K*) reaction experiments
with high-intensity and high-resolusion are being at J-PARC.

e Detailed look in Jlab (e, e’ K™) spectroscopic data requires an

extended description with multi-configuration parity-mixing
mediated by hyperon.

e We have extended the model space by introducing the new
configuration which includes non-normal parity nuclear
core-excited states.

e We will show the DWIA cross-sections of (K—,77), (77, K™),
and (y, K*) reactions.

e We focus on the p-state A hyperon in the p-shell A hypernuclei.
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Recent (e, e’ K*) reaction experiments done at the Jefferson Lab
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Framework of extended shell model (IISBe case)

"Be (Jopre) ® A(Op) = \Be (J )

A 9Be (J c_'c_)re)

17 Be (Jeore) ® A05) = 3Be (7)) \ixing
@ ’Be (Joore) ® AOp) = Be (J 1) )——
— Y Be( T 17w

‘Be ) ® A(0s) = 10Be J) N A

In the conventional shell model, only natural-parity nuclaer-core states (J
are taken into account. A particle is in the Os orbit in 10Be(J ).

In 10Be(J *), the energy difference between A(0s) and A(0p) is 15w, and
the energy difference between *Be(J ) and *Be(J} ) is 1hw.

core core

COPC)

By AN interaction, natural-parity nuclaer-core configurations and
unnatural-parity nuclaer-core configurations can be mixed.
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Extended model space for target nucleus ''B
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Extension of model space for target nucleus ''B up to 2p-2h (2hw) allows
the '’Be production through various configurations.
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Extended model space for target nucleus ''B
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Extended model space for target nucleus ''B
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Results : Energy levels of °Be and 1A°Be
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Results : Energy levels of °Be and 1A°Be
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Results : Cross sections of the 1'B (y, K*) 1A°Be reaction (1)
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Results : Cross sections of the 1'B (y, K*) IA"Be reaction (2)

E,=1.5 GeV EXP =T. Gogami et al, PRC93 (2016)
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Results : Configrations of J* states corresponding to the new bump
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-1 ,A -1 ,A 9
[p~"p land [p p//] states of Be

« a [p7'p)]

In ,Be, it is well known that the p, -state splits into two orbital states expressed

by p, and p , which is due to the strong coupling with nuclear core deformation

having the a-a structure. T. Motoba et al., PTPS81, 42 (1985)
R. H. Dalitz, A. Gal, PRL36, 362 (1976); AP131, 314 (1981)

10
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Results : Comparison to the cluster model — Cross section —
T. Motoba et al., PTPS81, 42 (1985)
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Results : Cross sections of Be (K—,77) and ’Be (n*, K*) reactions
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Results : Cross sections of the 'B (K, 77) IA"B reaction (1)
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Results : Cross sections of the 1'B (K—, 7") IA"B reaction (2)
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Resulis : Cross sections of the UB (K-,n77)and ''B (n*, K*) reactions
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Results : Energy of p //-state
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p* state in the deformed nuclear core

A=9 A=10 A=11 A=12 A=13
deformed (0lQl) t————————————- spherical

In the spherical nuclear core, p"-state does not split into p/, and p?.

The new type wave function should appear in 9’1£Be and lo’liB due to the core
deformation, but ‘‘not” in spherical systems without enough deformation.
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Summary

We have calculated the DWIA production cross sections for p-shell
hypernuclei by using the extended shell model.

e Strong coupling between p-state A and core deformation is realized in
9’11(\)Be and IO’XB.

e In these nuclei, p*-state splits into p) and p’.

e In '/Be, the lower p/) comes down in energy and ["Be(J™) X A(p )] couples
easily with [’Be(J*) x A(s)].

e Such new type wave functions should appear in 9’112Be and lo’liB due to
the core deformation.

The finding of peak #a in '°B (e, ¢’K*) ''Be is a novel evidence for genuine hyper-
nuclear wave function with parity-mixing realized in ‘“deformed” hypernuclei.



