Wall distribution of ions externally injected for charge-breeding in ECRIS
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An isotope separator online (ISOL) based radioactive ion beam facility, named Tokai Radioactive Ions Accelerator
Complex (TRIAC), is now operational under the collaboration between KEK and JAEA. KEKCB is a 18GHz ECR charge
breeder operating at TRIAC. Employing the KEKCB, we have successfully converted singly charged ions of short-lived
radioactive nuclei into the multi-charged ions with a charge-to-mass ratio of about 1/7. However, we observed large
difference in charge breeding gaseous and non-gaseous ion species, i.e. in the injection optics and the resultant charge
breeding efficiencies. In order to understand the difference, we investigated how the ions, externally injected to the ECR
plasma of KEKCB for breeding their charge states but failed to be re-extracted, are distributed on the wall (surface) of the
plasma chamber. To investigate the distribution, we had injected and charge-bred radioactive singly-charged '''In ions
with a half-life of 2.8 days. After the operation, we extracted the distribution of the !''In by measuring the residual activity
on the wall of the chamber. We have observed an azimuthally asymmetric distribution around the B, ;, of axial field
configuration on the top of rather symmetric and isotropic distribution.
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Motivation:
Why element-dependent charge breeding efficiencies: metallic or gaseous ?
Looking at ion loss distribution in ECR plasma,
the "WHY"” might be identified, i.e.
which processes is rate-determining.
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Charge breeding experiment for radioactive ion of !!!In (T,,~ 2.8d) | Experimental results (1)

To investigate the behavior of ions injected for charge breeding, we measured y-ray
residual radioactivity of In deposited on the wall of plasma chamber after charge

breeding experiment.
A measured points
Loner 18
Injectionof "In'"ions E! Extraction of ' In" ions AB
¥ N

ISOL ion source —
fen€ |

counts

———
R Plasma chamber contains a removable

— inner tube made of aluminum
#20mm, 20mm*
Inner tube
ector

Experimental set-up for charge breeding and measuring the residual Hexapole radial magnetic field and definition
radioactivity of 111In on the surface of inner tube. of measured points around the chamber.
Viewed along the ion beam direction.

Contour plot of '''In deposited on the surface of the inner tube.
The interpolation is not rigorous, just for eye-guiding.
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