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Recently, studies of neutron-rich unstable nuclei have been advanced and many unique and interest-
ing phenomena are suggested. The dineutron correlation is one of the most attractive phenomena
in the physics of unstable nuclei, and it is often discussed in relation to the BCS-BEC crossover. A
dineutron is a pair of two neutrons that coupled to spin-singlet having a strong spatial correlation
to be compact, considered as a kind of boson. It is suggested that, although two neutrons are
unbound in free space, the spatial correlation between two neutrons enhances in the low-density
region of nuclear matter, and that it changes between the BCS phase and the BCS-BEC crossover
depending on the nuclear density [1]. Such a BCS-BEC crossover phenomenon is also discussed
in finite neutron-rich nuclei [2]. In general, a dineutron is so soft and fragile that it is essential
to describe precisely the internal structure of the dineutron for study of the dineutron correlation,
but it is difficult for most nuclei except for a few simple one. As a result, studies of the dineutron
correlation are limited to only specific nuclei and its properties in finite nuclei are not well-known.
In order to investigate the dineutron correlation in neutron-rich nuclei systematically, we con-
structed a framework, “the dineutron condensate (DC) wave function”, which can be applied to
most of light neutron-rich nuclei [3]. Because of softness and fragility of a dineutron, it would be
formed and dispersed readily in nuclei. Therefore we expect that understanding of the formation
mechanism and the universal properties of a dineutron leads to more sophisticated understanding
of general cluster physics in finite nuclei, and we eagerly study about the dineutron correlation in
neutron-rich nuclei.
We apply the DC wave function to 8He, a very neutron-rich system of one α and four valence
neutrons, and investigate the contribution of one- or two- dineutron component to the ground and
excited states of 8He in detail. In the ground state of 8He, the shell-model component and the
developed one-dineutron one compete with each other, and both of them have large contributions.
On the other hand, the one of the developed two-dineutron is minor, because a dineutron is so
fragile that two dineutrons are unlikely to be formed and expanded largely simultaneously. In
addition to the investigation of the ground state, we suggest a possibility of an excited state
including a dineutron condensation, which means that two dineutrons behave as two bosons and
occupy the lowest s-wave. This condensation is characterized by one α and two dineutron clusters
which are interacting weakly and expanded very largely.
In this presentation, we will show the results of the investigation of 8He from the viewpoint of the
dineutron correlation, and we will discuss the contribution of dineutron clusters to the ground and
excited state of 8He.
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