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Background

210 and 2n palr In experiments
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It has been reported that 2p and 2n can be formed as a nucleon-nucleon
pair on the surface of the nuclei. Even though they are unbound.



Background

Motivation E + Cluster forms on the surface
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J. Tanaka, Z. H. Yang et al, Science 371, 260 (2021)
Q: What is the role of the nuclear core on the pairing correlation?
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ize changes of 2n, 2p, an



Framework
GCM and Reduced Width Amplitude (RWA)

We perform the Generator Coordinates Method (GCM) coupled with
the cluster model to calculate the wave functions of the nuclei.

h(r,Z) = ( )3/4exp[—y(r _ i)z n %Zz])ﬂ , Total wave function:
. Tﬁ — Zfi,KP]J\;K(D
= (z,a,b) . i K

Basis wave function: Diagonalize them
Dz, ... Z2,2,...) = d{DPy(z,) .. ¢(Zl)¢(zz) -} with Hamiltonian
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subsystem in the total nucleus.
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Framework

The average size of the di-nucleon

Wave function of di-nucleon: 9 I
A T \)
PO = N Pl (i (s/2)hy(—5/2))
K
The RWA becomes a two-dimensional wave function:

Y(r,s) = ry/r,s)

We can define the possibility density of a di-nucleon with size [ at radiusa:

Ia+5a Lz+5z Y?(r, s)drds O I | (XX%)
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The average size of this di-nucleon can be valued as:
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Results

Average size

== 2p in 6Be = 2nin 6He
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Size compression
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These results show the size compression of the 2p and 2n on the
nuclear surface. They are consistent with the experiment observations.



Results

2d (Deuteron)
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Results

Average size of 2d(deuteron)

= 2din 6Li — 2din 18F
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The size compression is obtained again for deuteron cases. This result
suggests an additional pairing correlation from the nucleus core.



Q@ SUH:S T e
Size compression and BCS-BEC crossc g &® gg R

BEC BEC-BCS Crossover BCS

3 ¢ ° Magnetic Field

D

- " \‘
Y A Y
Full-shell core , O Y
' NO!
. O
O Full-shell core Full-shell core

.-—

Full-shell core

Due to the Pauli blocking, the full-shell core prevents the valence
nucleons from approaching. Only when these nucleons form as the
Boson-like cluster, can they approach the surface region.



Conclusions

e \We define the average size of a subsystem in the nucleus from its
RWA and investigate the size changes of 2n, 2p, and 2d during their
emission from the nuclei.

o All of these di-nucleons show the size compression on the surface
of the nucleus, even for the boundary deuteron case.

® The further size compression of the deuteron-pair at the nucleus
surface indicates an additional pairing effect from the nuclear core
upon the nucleon pair.

 The conclusion made for this work may also be appropriate for the
clustering effect.



