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Production cross-section measurement of 16N isomer for proton
elastic scattering experiment
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Over the past few decades, several neutron-rich nu-
clei have been discovered to exhibit halo-like proper-
ties. The neutron halo is a common phenomenon in
nuclei, observed in excited states as well. The isomeric
state of 16N (Jπ = 0−, Ex = 0.12 MeV) is a candi-
date for an excited halo state. A recent experimental
study using the (d, 3He) reaction1) indicated similari-
ties between the 1s1/2 neutrons in the 16N isomer and
15C halo ground state, which suggests that the 16N
isomer has a halo structure. This is also supported
by the result from the asymptotic normalization coef-
ficient approach2) and neutron removal experiment.3)

To obtain precise information about the halo struc-
ture in the 16N isomer, we plan measurements of the
p + 16N(0−) elastic scattering in inverse kinematics.
The nucleon density distribution will be extracted from
the data, which would provide clear evidence for the
16N excited halo. For an efficient measurement, a sec-
ondary 16N beam with high intensity and high isomeric
ratio is required. To this end, we have conducted a test
experiment for 16N beam production. In this report,
we present preliminary results of the experiment.
The experiment was perfomed at HIMAC, QST in

Chiba in Feburuary 2023. 16N was produced by the re-
action of 18O at 230 and 350 MeV/nucleon impinging
on a 10-mm-thick 9Be production target. Secondary
beam separation was conducted with two dipole mag-
nets and beam slits, and the settings were changed
to investigate the momentum distribution of the iso-
meric ratio for the beam optimization. The momen-
tum of the beam particles was selected within a central
value of ±0.1% by one of these slits. Both the ground
and isomeric states of 16N were identified by the ToF-
∆E method with two plastic scintillators. Then, the
beam was degraded for implantation to a 10-mm-thick
acrylic stopper. The isomeric state of 16N was tagged
by γ rays from isomeric decay with CeBr3 scintillator.

Figure 1 shows the production cross-section of
16N including both ground and isomeric states pro-
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Fig. 1. Production cross-section of 16N produced with the
18O primary beam at 230 and 350 MeV/nucleon, re-

spectively. Momentum 100% corresponds to 10.519 and

13.682 GeV/c. Production cross-section of each mo-

mentum was selected within a central value of ±0.1%.

duced with the 18O primary beam at 230 and
350 MeV/nucleon, respectively. A further analysis is
ongoing to obtain the isomeric ratio and production
cross-section of 16N isomer.
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