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Abstract

®He is a nucleus composed of a tightly bound core and two halo neutrons with low density
extending to a larger radius, considerably beyond the extent of the nuclear potential. One of
the unique features of halo nuclei is a greatly enhanced E1 strength at low excitation energies
of about 1MeV(Soft E1 Excitaion). For one-neutron halo nuclei ''Be and !°C, the behavior of
B(E1) is understood by direct breakup mechanism in which a halo nucleus breaks up directly
into the continuum without forming any resonance. However, the excitaion mechanism of
two-neutron halo neclei is still not established.

In the present study, the three-body breakup ®He — “He+n+n has been investigated experi-
mentallly using a secondary ®He ion beam of 70MeV/u incident on a lead target. The present
experiment was performed at the RIPS facility at RIKEN. The relative energy spectrum of
Coulomb breakup cross section is presented which was reconstructed from the invariant mass
of ®He* deduced by use of the four-momentum of all outgoing particles. By selecting the
region of scattering angle smaller then the grazing angle, the Coulomb breakup contribution
was extracted. The integrated Coulomb breakup cross section 672+6mb was deduced (0 <
E,.; <4MeV, 0 < 6., < 3.5deg). The El-strength distribution has also been deduced with the
integreted B(E1)=0.717+0.008¢ fm?.
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el OO0

00000000 He00ODO0OOOOO0ODOOOOOOOOOOOOOO EIOOO
00000000000000000000000000000RIPSOO00O0000
RIPSOO00000000000000 *He0OOOO0DO 70MeVOOO00O000
00000000 ®He* 000000000 ®He - *He+n+n 000000000000
004000000000000000000000000000C000000000
O0000000O0He 0000000000000000 0<86,,, <3.5deg0 00
grazingangle 10 00 0000000000000 00000CO0O00000000O0O
000000<6,, <3.5degd0<E,y<4MeVOODOOOOOOOOOOOOOOODO
00000 672+6mb0 00 0000000000000 OO BENDOODOODOO
0<E,, <4MeVOOODOODOOO BELDOD 0.717£0.0082fm? 000000000
000000000000000000000000000000000000000
0OBEHOOOODDOOODOOODGSIODOOOONONOOOOOOONOOOONONONONOO
000000000000 000000000000000000000000000
000000000000 EOOODDOOODOOOONOOONDNOOOONOOQ
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070 APPENDIX

7012 OO0OOD0OODOOOO OPTRACEODODO

0000000000 OPTRACEODDUODOOOOOODOOD-FDC30OODOODO
gbobobooboooboobooooboobooboooboobooboobooboooboo
ubd44000000000000000000D0 0000 £54mradd00 0000
gbsboobobooobogbobooboboobobooboboobanoda
‘HeOODDOOODO 035000000

BMAG 08/11/03 For R411n 6He

DREP

011031

0.00

DPRM

DIPO BMG

2.00 2.00 2.00 5.00

78.8715 59.85 25.00 262.00 1.1672

20.31 17.79 8.31

0.00 0.00 0.00 0.00

50.00 -50.00 -50.00 50.00
0.162845592.56634550-0.65224090.98838156-0.19893520.02913340
0.156180682.50076928-0.66797300.97719752-0.1180347-0.0856621
0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00
1.5463558823.4515373241.414118-302.156705484.4915335039.9154
3.4213284745.2635762245.723260-1987.9679-25768.244-112492.44
DRIF

60.837

DRIF

52.000

SENT RAYS

44 933.8190.0

0.00.00.00.00.00.0

0.00.60.00.00.00.0

0.20.00.00.00.00.0

-0.20.00.00.00.00.0

0.03.00.00.00.00.0

0.0-3.00.00.00.00.0
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0.00.00.20.00.00.0
0.00.0-0.20.00.00.0
0.00.00.09.00.00.0
0.00.00.0-9.00.00.0
0.00.00.00.00.07.0
0.00.00.00.00.0-7.0
0.46.00.00.00.00.0
-0.4-6.00.00.00.0 0.0
0.60.00.00.00.014.0
-0.6 0.0 0.0 0.0 0.0 -14.0
0.09.00.00.00.021.0
0.0-9.00.00.00.0-21.0
0.00.00.418.00.00.0
0.00.00.4 -18.00.00.0
0.80.00.20.00.00.0
-0.80.00.20.00.00.0
0.20.00.09.00.00.0
-0.20.00.09.00.00.0
0.012.00.6 0.00.00.0
0.0-12.00.60.00.0 0.0
0.03.00.036.00.00.0
0.0-3.00.036.00.0 0.0
0.00.00.80.00.028.0
0.00.00.80.00.0-28.0
0.00.00.045.00.035.0
0.00.00.045.00.0-35.0
0.0 15.00.00.00.00.0
0.0-15.00.00.00.00.0
1.018.00.00.00.00.0
-1.018.00.0 0.0 0.0 0.0
1.0-18.00.00.0 0.0 0.0
-1.0-18.00.00.00.0 0.0
0.021.00.00.00.0 35.0
0.021.00.00.00.0-35.0
0.0-21.00.00.00.035.0
0.0-21.00.00.00.0 -35.0
0.00.00.054.00.00.0
0.00.00.0-54.00.0 0.0
DEND

FINE
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7.013 ODO0OD0OOOOOOOOOO

447000000000000000O0O0O0O0O0OO0OOODOOOOOOO

3.0°-35° 83.2 83.5 81.4 81.4 80.9
25°-3.0° 87.9 87.9 86.3 86.6 85.8
20°-25° 91.8 91.8 91.5 90.9 89.5
15°-2.0° 95.3 95.4 94.7 94.3 93.6
10°-1.5° 98.0 97.7 96.9 96.5 96.0
0.5°-1.0° 99.6 99.1 98.7 98.5 97.9
0°-05° 99.8 99.7 99.5 99.0 98.5
0-02MeV | 02-04MeV | 0.4-0.6MeV | 0.6-0.8MeV | 0.8 - 1.0MeV
3.0°-35° 79.3 78.8 717 77.1 76.8
25°-30° 85.4 84.7 84.2 83.3 82.9
20°-25° 90.0 89.9 88.4 87.8 87.2
1.5°-2.0° 93.2 92.7 92.5 92.0 91.3
1.0°-15° 95.7 95.1 94.7 94.4 93.5
0.5°-1.0° 97.4 96.7 96.2 95.8 95.3
0°-05° 98.4 97.9 97.3 96.6 96.6
1-12MeV | 1.2-14MeV | 1.4- 1.6MeV | 1.6- 1.8MeV | 1.8 - 2.0MeV
3.0°-35° 75.6 75.6 74.6 74.3 735
25°-30° 82.6 81.3 80.7 80.4 78.9
20°-25° 86.7 86.5 85.8 84.8 84.2
1.5°-2.0° 90.5 89.8 89.4 89.3 88.2
10°-15° 93.6 93.0 92.1 92.1 91.7
0.5°-1.0° 95.5 94.7 93.9 935 93.0
0°-05° 95.4 95.7 95.0 94.4 94.0
2-22MeV | 22-24MeV | 2.4-2.6MeV | 2.6-2.8MeV | 2.8 - 3.0MeV
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3.0°-35° 71.6 71.7 71.7 70.5 70.9
25°-30° 78.9 78.0 76.5 77.0 75.7
20°-25° 83.5 82.9 82.5 81.5 81.3
1.5°-2.0° 87.2 86.7 87.2 86.1 85.5
1.0°-1.5° 90.6 89.5 89.8 89.7 88.5
0.5°-1.0° 92.6 92.1 91.1 90.7 90.4
0°-05° 93.2 92.8 92.3 92.1 91.4
3-32MeV | 3.2-34MeV | 3.4-3.6MeV | 3.6-3.8MeV | 3.8-4.0MeV
3.0°-35° 70.9 69.5 69.1 68.6 67.7
25°-30° 75.2 74.5 74.8 74.0 73.6
20°-25° 81.2 80.2 79.2 78.8 78.5
1.5°-2.0° 85.3 84.1 84.3 83.1 82.4
1.0°-1.5° 88.0 87.7 86.2 85.9 85.0
05°-1.0° 89.7 88.9 89.4 88.6 86.9
0°-05° 90.6 91.0 89.6 88.9 89.3
4-42MeV | 42-44MeV | 44-4.6MeV | 4.6 -4.8MeV | 4.8 - 5.0MeV

U71:00000000000000DO0O00DOO0CO00OO0ODOOO0O0ODOO0%0
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