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The TRIUMF-ISAC Facility
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TRIUMF's lon Trap for Atomic and Nuclear Science (TITAN)
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Decay Spectroscopy with TITAN
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Decay Spectroscopy with TITAN
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lon-Bunch Confinement
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K.G. Leach, A. Grossheim, A. Lennarz, et al., arXiv:1405.7209 (2014)
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Decay Spectroscopy on Trapped Radioactive lons

e-Bea m@

Direction

*Up to 6 T field with a 7 cm trapping volume
*Up to 500 mA e-beam
*7, 5 mm thick Si(Li) detectors

*1 LeGe detector for monitoring

K.G. Leach, A. Grossheim, A. Lennarz, et al., arXiv:1405.7209 (2014)
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Decay Spectroscopy on Trapped Radioactive lons
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EBIT lon-bunch Injection
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EBIT lon-bunch Injection
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EBIT lon-bunch Injection

incoming ions C D

Inner-most collector side electrode potential 1s lowered for injection

Courtesy R. Klawitter
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EBIT lon-bunch Injection

trapped and breeding

superconducting

Si(Li) detectors Helmholtz coil

Ion injection

=i
]

Inner-most collector side electrode potential 1s raised for axial
confinement of the ion bunch

Courtesy R. Klawitter
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EBIT lon-bunch Injection

Inner-most collector side electrode potential 1s lowered again,
and bunch 1s removed from the trap

Courtesy R. Klawitter
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A=124 On-Line Commissioning
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"°In On-Line Commissioning

*X-rays characteristic of EC 2‘
'In:"In™":""*In™ -- 1:100:10

*Significant backgrounds from [3” decay are N
difficult to deal with - 11! Sn

*Space-charge limit of RFQ ~10°
C. Wrede et al., Phys. Rev. C 87, 031303(R) (2013)
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Multiple lon-bunch Stacking

trapped and breeding

Ions are trapped, and in charge-state g>2+

Courtesy R. Klawitter
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Multiple lon-bunch Stacking

- incoming ions
e -beam =——s - 2

A" stay trapped when next bunch enters

Inner-most collector side electrode potential 1s not lowere
to the same level as 1njection/extraction

Subsequent 10n bunches are rapidly injected, where they are quickly
Charge-bred, and remain trapped

Courtesy R. Klawitter
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Multiple lon-bunch Stacking
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"°In Decay Spectroscopy
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116In Decay Spectroscopy
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Conclusions

*An 10n-trap decay spectroscopy tool has been constructed and
comissioned with TITAN at TRIUMF

*Consists of:
*Up to 6 T open-access 10n trap
*500 mA e-gun
*Seven Smm thick planar Si(L1) detectors
*Have achieved trapping times of minutes with no 1on losses

*Demonstrated multiple-injection technique (''°In decay)

*Plan to perform first physics measurement on ''’Ag this fall
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Canada's National Laboratory for Particle and Nuclear Physics

Laboratoire national canadien pour la recherche en physique nucléaire

et en physique des particules
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