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Experimental study on neutron-neutron correlation
in Borromean nuclei via the (p, pn) reaction
at intermediate energy with the SAMURAI spectrometer
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Dineutron correlation is one of the symbolic phe-
nomena expected to appear in neutron drip-line nuclei.
It has been studied using different approaches, such as
the transfer reaction and the break up reaction. How-
ever, currently available data seem to be insufficient to
study the neutron-neutron correlation in terms of (i)
the decomposition of high-angular-momentum compo-
nents, (ii) the extraction of a core excitation, (iii) and
the effect of final state interactions (FSIs).") In this
study, (i) the MINOS?) was used for higher luminos-
ity, (ii) v rays were detected to tag the core excitation,
(iii) and the quasi-free (p,pn) reaction was employed
to minimize the FSI.

The experiment was performed at RIBF. Secondary
beams were produced and separated by the BigRIPS,
by projectile fragmentation of a *®Ca primary beam at
345 MeV /nucleon with a typical intensity of 400 parti-
cle nA in a 20-mm or a 30-mm thick Be target. They
were detected and identified using plastic scintillators
at the focal planes F3, F5, F7, and F13 and multi-wire
drift chambers (MWDCs) at F13 (BDC). The suffi-
cient number of beam particles required, which are
large enough as indicated, is listed in Table 1. The
ratio of H in the beam at F13 was typically 14%.

Figure 1 shows a schematic view of the experimen-
tal setup. The reaction point in a 15-cm thick lig-
uid hydrogen target was determined from the tracks of
charged particles reconstructed from signals from the
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Table 1. Number of beam particles on the target. Ap/p

denotes the momentum acceptance of the BigRIPS.

Energy Ap/p Number of beam particles
Beam [MeV/nucleon][%] Required Obtained
HTi 246 32 95x10° 1.6 x 10
1Be 265 32 1.8x10° 2.3x10°
B 277 3.2 86x107 1.6x10°
98 224 3.2 43x107 9.8 x10°

MINOS TPC and the BDC. The momenta of decay
neutrons, a knocked-out neutron, and a recoil proton
were determined respectively by the NEBULA,? the
WINDS,* and a recoil proton detector (RPD) setup
consisting of an MWDC and a plastic scintillator array.
The charged fragments were identified and momentum
analyzed by the SAMURALI spectrometer® using the
two MWDCs (FDC1 and FDC2) followed by the ho-
doscopes (HODF and HODP). v rays emitted from the
excited core were detected by the DALI2.%)

Data analysis is currently in progress.
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Fig. 1. (a) Schematic view of the setup. Trajectories of
particles are shown by arrows. (b) Schematic view of
the MINOS surrounded by the DALI2.
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