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Present status of ERIS at the SCRIT electron scattering facility
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The electron-beam-driven RI separator for SCRIT
(ERIS)1) at the SCRIT electron scattering facility2)

is an online isotope separator system used to pro-
duce low-energy RI beams using the photofission of
uranium. Recently, we developed ion-stacking and
pulse-extraction systems to improve the DC-to-pulse
conversion efficiency using an RFQ cooler buncher
named the fringing-RF-field activated DC-to-pulse con-
verter (FRAC).3) With a surface-ionization ion source,
a high conversion efficiency was obtained.4) In the
present year, we produced RI beams using the surface-
ionization ion source and applied the ion-stacking and
pulse-extraction systems to RI beams. In this paper,
we report the results.

Details of the RI production method and the surface-
ionization ion source of ERIS are reported in Refs. 4–5).
In this measurement, 43 uranium-carbide disks, with a
thickness of 0.8 mm and a diameter of 18 mm, were used
as production targets. The total amount of uranium
was about 30 g. The uranium-carbide disks were irra-
diated with an electron beam accelerated to 150 MeV.
The electron beam power was adjusted to approxi-
mately 0.25–1 W to reduce background events. The tar-
get and ionization chamber were heated to 1500–2000◦C
by using registive heating. The electric currents applied
to the ionization chamber and target heater were 120 A
and 900 A, respectively. Ionized RIs were extracted by
the exit grid of the ionization chamber, accelerated to
10 keV, and transported to the PID system1) located at
the exit of FRAC. Particle identification was performed
by measuring specific γ rays corresponding to the decay
of the RIs by using a Ge detector.

Each measurement was performed as follows. First,
we irradiated production targets for 4 min to achieve
the equilibrium state of the RI production. Next, RI
beams were injected to the PID system for 1 min while
continuing the target irradiation. Finally, the target
irradiation was stopped, and γ rays were measured for
1 min. The rate of RI production is estimated from
the observed γ-ray yield using the efficiency of the Ge
detector and the half-life of the RI. For example, the
rate of 140Cs production is estimated as 4×105 atoms/s
with an electron beam power of 1 W. The transmission
efficiency from the ion source to the PID system was
measured as 23% using a stable Cs ion beam. This low
efficiency was due to the insufficient adjustment of the
ion-beam optics for the injection to FRAC.

The ion stacking and pulse extraction were exam-
ined using the 140Cs beam. The stacking and extrac-
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Fig. 1. (a) Pulse shape of the 140Cs beam with a 100-
ms stacking time and 1-W electron beam power. (b)
Stacking-time dependence of the stacking ratio.

tion voltages of the exit grid were 100 and −200 V, re-
spectively. The pulse shape of the pulsed RI beam was
measured with a fixed time window, 10 µs, by chang-
ing the time interval between the extraction from ERIS
and the injection to FRAC. Fig.ure 1(a) shows the time-
interval dependence of the measured yield of 140Cs with
a 100-ms stacking time and 1-W electron beam power.
RI beams were extracted within 20 µs, which helps re-
alize zero escape of stacked ions from FRAC during the
injection. The stacking-time dependence of the stack-
ing ratio is shown in Fig. 2(b). Here, the stacking ratio
is the ratio of the total number of RIs measured with
stacking inside the ion source to that measured with-
out stacking. A stacking ratio of almost 0.9 was ob-
tained at a stacking time of 100 ms, which corresponds
to the cooling time inside FRAC with a relatively small
amount of buffer gas (∼10−3 Pa).

Considering these results, ERIS is almost ready for
the first electron scattering experiment with unstable
nuclei. We consider 137Cs as a candidate isotope due
to its high production rate. Under the condition of
100% transmission efficiency and a 10-W electron beam
power, which is the present maximum beam power, the
rate of 137Cs is expected to be 4× 107 atoms/s, which
is sufficient for the experiment.
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