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Abstract

Recently, the study of neutron rich nuclei has developed very much owing to a secondary
beam technique based on the fragmentation of relativistic heavy ions. In the very neutron rich
region along the neutron drip line, intriguing phenomena have been found such as change of
shell structure, development of exotic clusters, neutron halo and neutron skins.

The neutron halo nucleus is characterized by a dense saturated core surrounded by an extended
neutron halo. The two neutron halo nucleus, where halo consists of two valence neutrons, is in
particular interesting due to the so called Borromean structure where its two body constituents
n+ nand coret+ n are unbond but as a three body system it is bound. In this paper, we report on
the study oft’B, which is on the neutron drip line and a two-neutron halo candidate, by the two
separete experiments.

In the first experiment, we mesured the mass of unbound nuéf&yshe constituent ot’B
by the one-neutron strip reaction 6fB on a carbon target. The incident energy was about
58.3MeV/u. 1B breaks up immediately t&B + n becausé®B is unbound. We measured mo-
mentum vectors of the decay particles in coincidence, and derived the relative energy spectrum
for 1B + n from the reconstructed invariant mass. From this spectrum, we found a peak around
100 keV above a decay threshold, and determinesthatve is a dominant configuration in the
valence neutron iR®B.

In the second experiment, we measured the nuclear and coulomb dissociafi®sm$earch
low-lying excited states (soft excitation mode) ¥B and to understand its cluster structure in
the ground state. A secondariB beam was produced and bombarded the carbon and lead target
at 750 MeV/u. We measured the emitted charged particles, neutrons;-gandin coincidence
after the breakup reaction. In the analysis, we derived charge and mass spectrum of fragments,
and determined reaction cross section$’& — %1% + xn. We have found that the reaction
cross section 0of'B — ®B + X is close to that of 'B — 1°B + X. This result suggests that the
structure of3B + 4n as well ast®B + 2nis important in the ground state &fB.
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Vip = \/("1;"2) + (V610)? (6.10)
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&(01n + Oan + 03n + Tan + 5n) — €2(0°an + 2040 + 3075n)
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+&3(0an + 20an + dosn) — 26705 + €207,
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0.0469899
0.0607101
0.0724092
0.0818508
0.0961776

0.0493514
0.0633298
0.0737811
0.0829781
0.0971446

0.0510706
0.0640338
0.0730153
0.0825033
0.0966564

45300140x 103
40439040x 1073
28140160x 1073
2780210x 102
28879840x 1073

47296470x 103
51506530x 103
23133490x 103
F$H748720x 1073
27194160x 103

6186540x 1073
57319080x 103
5863380x 103
3375520x 1073
27110780x 1073
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1.01416x 10*
3.04212x 10*
1.03378x 10*
3.89644x 10*
2.03651x 10*

3.36393x 10°
1.10099x 10*
2.62153% 103
1.81045x 10*
2.06341x 10*

8.57904x 10°
2.23577x 10°
5.45798x 10°
3.44381x 10°
6.03922x 10°

6.60202x 10*
1.46363x 10°
9.01443x 10*
3.73086x 10°
2.98999x 10’

4.01480x 10*
9.10271x 10*
3.79520% 10*
2.86030x 10°
2.97267x 107

1.46472x 10*
2.00652x 10*
8.56195x 103
7.77188x 10*
8.21431x 106
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