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The study of hypernuclei is one of the ways to understand the baryon-
baryon (BB) interactions, through the investigation of hyperon-nucleon in-
teractions, the properties of baryons in the nuclear matter, and impurity
effects of Λ on the core nucleus. The ΛN interaction is studied through
the Λ hypernuclear level structure and its precise structure can only be ob-
served from the γ-ray spectroscopy by using germanium (Ge) detectors. The
method of γ-ray spectroscopy with Ge detectors has been successfully used
to study structure of light p-shell Λ hypernuclei.

For the first hypernuclear γ-ray spectroscopy experiment at the J-PARC
K1.8 beam line (J-PARC E13), several light hypernuclei (4ΛHe, 7

ΛLi, 10
Λ B, 11

Λ B,
and 19

Λ F) are planned to be studied. Hypernuclei of interest have been chosen
from the past experimental results. One of the purposes of the experiment
is to measure the reduced transition probability (B(M1)) of the Λ spin-flip
M1 transition. The magnetic moment of a Λ inside of a nucleus will be
extracted from the 7

ΛLi (M1;3/2+→1/2+) transition probability. Another
is to investigate the ΛN interaction further our previous studies in p-shell
hypernuclei (10

Λ B and 11
Λ B). In addition, we also study 19

Λ F level which gives
the strength of the effective ΛN interaction in the sd-shell hypernuclei for
the first time. The level structure and the mass spectrum of 4

ΛHe compared
with that of 4

ΛH measured in out dated experiments give the information
on charge symmetry breaking of the ΛN interaction. From γ-ray yield, the
cross sections of the spin-flip 4

ΛHe(1+) and non-spin-flip 4
ΛHe(0+) states for

several K` momenta will also be measured to study the spin-flip/non-spin-flip
property of hypernuclear production in the (K`, π`) reaction.

Exited states of Λ hypernuclei are produced via the 1.5 GeV/c (K`, π`)
reaction. Kaon beams and scattered pions are identified and momentum-
analyzed by using the K1.8 beam line spectrometer and the modified SKS
(Superconducting Kaon Spectrometer), SksMinus, respectively. γ rays from
the hypernuclei are measured by the Ge detector array, Hyperball-J, placed
around the target. Through the coincidence measurement between these
spectrometer systems and Hyperball-J, γ rays from produced hypernuclei
are identified.


