
Ⅱ-1. Nuclear Physics

- 29 -

RIKEN Accel. Prog. Rep. 52 (2019)

Particle identification in 11Li(p,n) experiment at SAMURAI
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The details of the particle identification (PID) of
the incoming secondary cocktail beam and the reaction
residues in the SAMURAI30 experiment are reported.

A secondary cocktail beam of unstable 11Li and
14Be was produced via the fragmentation reaction of
a 230 MeV/nucleon 18O primary beam on a 14-mm-
thick 9Be target. In the experimental setup1) around
the SAMURAI spectrometer.2) two 1-mm-thick plas-
tic scintillators (SBT1, 2) were installed for the detec-
tion of beam particles. The SBTs were used to pro-
duce the beam trigger (threshold was set to Z > 2).
The beam PID was performed on an event-by-event ba-
sis by measuring the energy loss in the SBTs and the
ToF of the beam particles in BigRIPS between F7 and
F13. The secondary cocktail beam consisted of 11Li at
182 MeV/nucleon with an intensity of 2.5 × 105 parti-
cle/s and 14Be at 198 MeV/nucleon with an intensity
of 1 × 105 particle/s with purities of 48% and 19%, re-
spectively. The triton contamination was below 30%.
Figure 1 shows the incoming beam PID spectrum.

The secondary beam was transported onto a 10-mm-
thick liquid hydrogen target.3,4) The reaction residues
entered SAMURAI after passing through the forward
drift chamber, FDC0. The magnetic field of the spec-
trometer was set to 2.75 T. At the focal plane of SAMU-
RAI, a wall (HODF24 detector) of 24 plastic scintillator
bars with dimensions of 1200W×100H×10D mm3 was
installed, to measure the trajectories, energy loss, and
ToF (from SBTs) of the reaction residues. Further down-
stream, an additional wall, HODP, with 16 plastic bars
(same as HODF24 bars) was installed. The 2 bars of
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HODF24 that were hit by the unreacted beam were ex-
cluded from the trigger. Figure 2 shows a typical PID
spectrum in HODF24 for events generated by the 11Li
or 14Be beams. Using the PID information, the reaction
channels for 11Li(p,n)11Be5) and 14Be(p,n)14B6) can be
identified.

Fig. 1. An incoming PID spectrum of the SBT detector. The
separation of 11Li and 14Be is clear.
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Fig. 2. A PID spectrum in the focal plane of SAMURAI,
measured by one bar (bar ID = 7) of HODF24.
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