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In this report, we discuss the properties of the iso-
meric state in 67Fe. While the existence of this isomer
is already well established, its nature is still unknown.

The data were obtained using the EURICA1,2) setup
during the SEASTAR campaign in 20143) by fissioning
a 345 MeV/u 238U beam on a 3 mm-thick beryllium
target. Knockout reactions occured in the liquid hy-
drogen target of MINOS,4) installed at the F8 focal
plane. At the final focal plane the EURICA array was
used for measuring the energy and time between im-
plantation and detection of the γ rays. In this experi-
ment only six EURICA clusters were active. A total of
∼ 3×107 67Fe nuclei were implanted in a stopper in the
center of EURICA. Approximately 96% of these im-
plantation were from unreacted 67Fe secondary beam,
the rest were reaction products in MINOS.

Using the BigRIPS and ZeroDegree information the
implanted nuclei could be separated into the main
reaction channels: 68Co(p, 2p)67Fe, 238U fission, and
68Fe(p, pn)67Fe with isomeric ratios of 56%, 36%, and
28%, respectively. Thus, the isomeric ratio is highest
in the proton knock-out channel, but also significant
in the other channels. In the Fig. 1, the γ-ray spectra
are shown, normalized to the number of incoming ions.

One possible interpretation of the different isomeric
ratios is found in the difference in the states of the
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Fig. 1. Spectra of γ rays following isomeric decay separated

into the main reaction channels normalised to the re-

spective number of incoming ions.

ternary beam. For 68Co there are two long-lived states
that can serve as effective ground state configurations
of 1− and 7− based on πf7/2 ⊗ νg9/2. Knocking out a
f7/2 proton could then leave a g9/2 neutron in an ex-
cited state, that in turn decays to the isomeric state.
With 68Fe in a 0+ ground state, and no other known
long lived configurations, the still relatively high iso-
meric ratio from neutron knockout can be explained
by the breaking of a νg29/2 neutron-pair. In summary,
such a picture would be consistent with a νg9/2-based
isomer over a νp1/2 ground-state.
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γ rays identified in the decay chain of 64Se measured with EURICA
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In a separate contribution to this Accel. Prog. Rep.1)

we have presented the preliminary results for the β de-
layed proton spectrum of 64As decay and its T1/2. This
was needed in order to fully understand the decay chain
following the decay of 64Se (see Fig. 1 in the separate
contribution). Here we present some γ spectra that
will help us to determine the complete decay chain.
All of the data for the two contributions come from an
experiment performed at RIKEN using the fragmen-
tation of a 345 MeV/nucleon 78Kr beam with typical
intensity of 200 pnA on a Be target. The fragments
were separated in flight using the BigRIPS separator
and implanted in three WAS3ABi double-sided Si strip
detectors. The implantation setup was surrounded by
the EUROBALL-RIKEN Cluster Array (EURICA).2)

It consisted of 12 Euroball IV type HPGe cluster detec-
tors, each consisting of seven tapered, hexagonal HPGe
crystals at a nominal distance of 22 cm from the center.
We have analysed the γ spectra in prompt coincidence
with β signals happening in WAS3ABI in correlation
with the implantation signals happening in the same
pixel with the conditions set on 64Se (T1/2 = 22.5 ms),
64As (T1/2 = 63.4 ms), and 63Ge (T1/2 = 153.3 ms).
The corresponding γ spectra in “addback” mode (con-
sidering the full cluster as a single detector) are shown
in Fig. 1. In green are the gamma lines which appear
in the spectrum with the condition on 64Se implan-
tation and not on the other two. Consequently they
are identified as γ rays associated with the beta de-
cay of 64Se. Similarly, the lines marked in pink appear
with the condition on 64Se (as daughter activity) and
64As and disappear when the condition is set on 63Ge,
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∗9 Physics Department E-12, Technische Universität München
∗10 Istituto Nazionale di Fisica Nucleare, Laboratorio Nazionale

di Legnaro
∗11 National Institute for Physics and Nuclear Engineering,

IFIN-HH
∗12 Istituto Nazionale di Fisica Nucleare, Sezione di Padova
∗13 Department of Physics, Istanbul University
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Fig. 1. Spectra showing the γ rays measured with the Ge

array EURICA in correlation with implantation signal

happening in WASABI with conditions on 64Se, 64As,

and 63Ge implanted ions (see text).

and are consequently associated with the β decay of
64As. Finally the γ rays associated with the decay of
63Ge are marked in red. Other possible activities in
the decay chain have longer half-lives. No β delayed γ
radiation was observed in any of the three cases prior
to this work. The corresponding level schemes are in
preparation.
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