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We performed the first measurement of the 8He(p, n)8Li reaction at a beam energy of 190A MeV
in inverse kinematics at the RIKEN RI Beam Factory (RIBF).

It is well known that (p, n) measurements at intermediate energies are powerful tools to
study spin-isospin responses of nuclei. A facility for (p, n) measurements in inverse kinematics
was constructed at RIBF to extend the field of spin-isospin physics to unstable nuclei. The
main component of this facility is the neutron detector WINDS, which was recently developed
for detection of recoil neutrons with low kinetic energies.

A fundamental study on the structure of 8He is its β-decay, for which the Q-value is
10.7 MeV. In contrast to β-decay, charge-exchange reactions, such as (p, n) reactions, do not
suffer from the Q-value limitation and can be used to study transitions to highly-excited states.

Figure 1 shows a preliminary spectrum of the 8He(p, n)8Li reaction by tagging the Li iso-
topes. Two loci are observed in this spectrum. The locus at low excitation energy is most likely
the Ex = 0.98 MeV state with B(GT) = 0.24, which has been observed in previous β-decay
studies. A large transition strength is found at around Ex ∼ 8 MeV, which is a candidate for
the Gamow-Teller state. In the present work, the angular distribution of the differential cross
sections will be analyzed to clarify the nature of this state.

0

2

4

6

8

10

12

14

70 80 90 100 110
0

2

4

6

8

10

12

14

16
05101520Ex (MeV)

θcm=5o

θcm=10o

θcm=15o

θlab (degree)

T
n
 (

M
eV

)

Figure 1: The preliminary neutron spectrum of the 8He(p, n)8Li reactions as the function of the kinetic
energy (Tn) and the scattering angle in the laboratory system (θlab). The vertical and horizontal curves
indicate the correlation between Tn and θlab for the different values of excitation energies (Ex) of 8Li
and scattering angles in the center-of-mass system (θcm) respectively.
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