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The radioactive isotope (RI) beam production at
the BigRIPS fragment separator1) in 2017 is presented
here. Table 1 summarizes the experimental programs
that involved the use of the BigRIPS separator dur-
ing this period and the RI beams produced for each
experiment.
The spring beam time started with a 48Ca primary

beam in March. The experiment was performed to
search for the existence of a new 39Na isotope and to
determine the neutron dripline of neon isotopes.2) The
parasite BRIKEN experiment was performed to mea-
sure the multi-neutron emission probabilities.
Four experiments were conducted in the 70Zn beam

campaign that was started in April. The 40, 50, 52Ca
beams were delivered to the SAMURAI spectrometer
to measure the electric dipole response of the neutron-
rich Ca isotopes. The experiment to search for new
neutron-rich isotopes was performed with the BigRIPS
separator in the region of 60Ca isotope.3) A total of 8
new isotopes was identified in the preliminary analy-
sis. The SEASTER experiment was performed with
63V, 57Sc, 53K to understand the evolution of the shell
structure towards the dripline.

Table 1. List of experimental programs and RI beams produced at the BigRIPS separator in 2017.

Primary beam 
(Period) Proposal No. Course RI beams 

48Ca
345 MeV/nucleon 
(Mar. 30 – Apr. 2) 

DA16-01-01 ZeroDegree 

PE16-04 ZeroDegree 

39Na, 36Ne
40Mg,37Na (parasite experiment) 

70Zn
345 MeV/nucleon 
(Apr. 11 – May 15) 

SAMURAI NP1312-SAMURAI9R1-01 
NP1406-RIBF44R1-02 BigRIPS 

SAMURAI NP1512-SAMURAI38R1&39R2-01 
DA17-01-01 SAMURAI 

44, 50, 52Ca
52-54Ar, 53Cl, 57K, 52, 54, 60Ca, 50S
63V, 57Sc, 53K
53K

238U 
345 MeV/nucleon 
(May 30 – Jun. 21) 

NP1512-RIBF139-02 
NP1406-RIBF127R1-02 
NP1406-RIBF128-02 
NP1612-RIBF148-01 

ZeroDegree 

BigRIPS 
ZeroDegree 

MS-EXP17-02 
MS-EXP17-04 
IMPACT17-01 SHARAQ 

167Sm, 149Xe, 130Ag, 84Zn

200W
238U (primary beam)
79Se, 107Pd

18O 
220 MeV/nucleon 
(Jun. 24 – July 14) 

SAMURAI 1H, 6, 8He
SAMURAI 6, 8He

NP1406-SAMURAI19R1-01 
NP1512-SAMURAI37-01 
NP1512-SAMURAI34-01 SAMURAI 1H, 8He

238U 
345 MeV/nucleon 

(Oct. 21 – Nov. 30) 

SHARAQ 93Zr, 107Pd
ZeroDegree 82Cu
SHARAQ 
PALIS 

ZeroDegree 

ZeroDegree 

77, 79Se
66Cu
100Br, 102Sr, 106Zr, 112Mo, 115Nb
126, 128Pd, 132Sn

IMPACT17-02-01 
DA17-02-01 
IMPACT17-02-02 
MS-EXP17-03 
NP1512-RIBF139-03 
NP1612-RIBF148-02 
NP1306-RIBF102-01 
MS-EXP17-05 Rare-RI Ring 78Ge
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Seven experiments were conducted in the 238U beam
campaign that was started in May. The 167Sm, 149Xe,
130Ag, 84Zn beams were delivered to the ZeroDegree
spectrometer for BRIKEN experiments. The 200W
beam was produced for neutron-rich nuclei around the
N = 126 using a projectile-fragmentation of the 238U
beam as a machine study.4) The 79Se and 107Pd beams
were produced for OEDO commissioning with the Im-
PACT program.
The spring beam time ended with an 18O beam cam-

paign, in which three experiments were performed.
The 1H and 6, 8He beams were produced for the
SAMURAI experiment.
In the autumn beam time, the 238U beam campaign

was started in October with eight experiments. The
93Zr, 107Pd, and 77, 79Se isotope beams were provided
with the ImPACT program. The BRIKEN experi-
ments were performed to measure the multi-neutron
emission probabilities and to search for new isotopes.5)

An experiment with two-step reaction scheme was
performed to measure the production cross sections
of the 125–128Pd beam from the 132Sn beam using
the BigRIPS and the ZeroDegree spectrometer.6) The
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As reported in another article1) in this volume, we
performed a measurement of the 6He(p, n) reaction in
the SB2 course at HIMAC in the winter of 2017 (H391
experiment). In this report, the setup used in the HI-
MAC experiment is presented with a preliminary result
of the analysis to identify the (p, n) reaction channel.

Fig. 1. (top) Layout of the experimental setup used in

the HIMAC H391 experiment. (bottom) Particle-

identification plot of reaction residues. The vertical and

horizontal axes correspond to the energy losses in HD0

and HD1 (E0 and E1), respectively. The units are QDC

channels.

Figure 1 (top) shows the layout of the experimental
setup. In the experiment, a secondary beam of 6He at
123 MeV/nucleon was produced through a fragmenta-
tion reaction with a 160 MeV/nucleon primary beam
of 11B. The resulting cocktail beam had a total inten-
sity of 2×104 particles/s, containing 6He with a purity
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of 96%. The particle identification (PID) of the beam
particles was performed on an event-by-event basis by
using the energy loss information in the SBT plastic
scintillator. The secondary beam was impinged on a
polyethylene target with a thickness of 7 mm. The
recoil neutrons were detected using the PANDORA2)

neutron detectors surrounding the target. The ho-
doscope bars were placed downstream of the target to
identify the reaction residues produced in the (p, n) re-
action from the incident 6He particles. Depending on
the excitation energy, the daughter nucleus, i.e. 6Li,
decays into multiple reaction residues of light nuclei
such as protons, neutrons, and tritons. With the aim
of distinguishing such events, the hodoscope setup con-
sisted of three layers: the first layer was used to identify
6Li only, while the other two layers were segmented so
as to detect light nuclei. HD0 (HD1-8) had a plastic
scintillator plate with dimensions of 240W × 80H ×
2D mm3 (100W × 1000H × 10D mm3). HD0 covered
the solid angle for 6Li particles emitted at angles up
to 7◦, which was sufficient to measure the (p, n) re-
action at scattering angles up to 15◦ in the center-of-
mass system. As a parasitic setup, the silicon detector
setup developed for SAMURAI heavy-ion proton ex-
periments was also installed.
Figure 1 (bottom) shows a PID plot of reaction

residues obtained by comparing the charge information
in the hodoscope in the first layer (HD0) and that in
the second layer immediately behind HD0 (HD2), after
selecting events corresponding to 6He beam particles.
The data shown here were accumulated within a two
hour run. The most intense PID blob corresponds to
the events in which the 6He beam particles penetrated
both HD0 and HD2 (unreacted events). The blob
around (E0, E1) = (1600, 1100) is due to the events
in which the 6Li beam particles penetrated both HD0
and HD2, corresponding to the (p, n) reaction chan-
nel. The 6Li events are clearly separated from the un-
reacted events in this two-dimensional plot. We have
an issue that the energy loss information in HD2 for
the unreacted channel has a long tail for higher QDC
values. For clarifying the origin of this tail, we are
planning to analyze the waveform data of HD2 taken
by the CAEN digtizer modules reported in another ar-
ticle3) in this volume. The analysis is in progress.
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Table 2. Number of experiments performed using RI beams in each year.

Year 238U 124Xe 86Kr 78Kr 70Zn 48Ca 18O 16O 14N 4He 2H Yearly 
total 

2007 4 1 5 
2008 2 4 6 
2009 3 3 3 1 10 
2010 10 1 2 1 14 
2011 4 2 2 8 
2012 6 3 1 4 6 20 
2013 4 2 3 9 
2014 11 1 3 1 1 17 
2015 15 6 4 1 26
2016 13 1 6 2 22 
2017 13 4 2 3 22 
Total 75 8 1 6 6 36 17 1 5 1 3 159 

Fig. 1. RI beams produced in 2017 and the production yield measured from March 2007 to December
2017 at the BigRIPS separator.

autumn beam time ended with a machine study of the
Rare-RI Ring experiment using the 78Ge beam.

The number of experiments using the RI beams at
the BigRIPS separator is summarized in Table 2 for
various primary beams in each year. A total of 159 ex-
periments have been performed so far. Figure 1 shows
the RI beams produced in 2017 at the BigRIPS sep-
arator on the chart of nuclides with red squares.The
number of RI beams produced in 2017 is 50. The pro-
duction yields for 1593 RI beams were measured from
March 2007 to December 2017, and they are indicated

using green color. The yellow color indicates the known
isotopes.
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