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Ion trapping properties of SCRIT: Time evolution of
charge state distributions of 138Ba ions
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The SCRIT (Self-Confinement RI ion Target) technique [1] is an internal target formation technique that
achieves electron scattering off unstable nuclei produced from the ERIS (Electron-beam-driven RI separator
for SCRIT) [2].
The target ions incident from the outside of the SCRIT are trapped transversely by the periodic focusing force
of the electron beam and longitudinally by the well-type electrostatic potential.
While the target ions are trapped in the SCRIT, the ion trapping properties (number of trapped ions Ntrap,
average charge state qave, etc.) continue to change.
To evaluate the ion trapping properties, the SCRIT system is equipped with an ion analyzer consisting of the
total charge monitor that measuresNtrap×qave, the ExB filter (wien filter) that separates the mass-to-charge
ratio of the trapped ions, and a 43-channeltron array [3].
The luminosity is monitored with a Bremsstrahlung-gamma ray detector.
If the number of trapped ions in a highly charged state increases (trapping time > 50 ms), qave is required
to evaluate Ntrap. Therefore, in order to evaluate the correct SCRIT performance with trapping time of > 50
ms, we investigated the time evolution of the charge state distribution for trapping times of 30 - 500 ms using
138Ba ions.

The results show that the trapping time to effectively utilize the trapped 138Ba ions for the electron scattering
was about 200 ms.
In the trapping time of 200 ms, the luminosity was achieved 1.6×1027 [cm−2s−1] at Ninj of 3.6×108, and the
Ntrap was 7×107 and the average charge state of 138Ba ions was 4.0.
The ion trapping properties of SCRIT strongly depend on the emittance of the incident target ion beam and the
electron beam conditions. Therefore, these evaluations are very important for optimizing the experimental
conditions of the SCRIT.
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