Penning-trap based mass and decay
spectroscopy of exotic nuclel
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= Tandem trap (at JYFL)
= Mass measurements
= Trap-assisted spectroscopy
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Single-particle states close to 32Sn
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. Count revolutions + final phase

. Spatially resolving MCP

|
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e Benefits compared to TOF-ICR:
— 25x faster
— 40x resolving power

e  Well suited for short-lived ions

* Developed by S. Eliseev, MPIK Heidelberg and implemented at
SHIPTRAP, GSI

S. Eliseev et al., PRL 110, 082501 (2013)
S. Eliseev et al., Appl. Phys. B 114, 107 (2014)
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7l Multiple loading

Repeated cleaning and mixing with a new ion cloud
—> increase of ions of interest in each cycle
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o Beta counting -> requires a clean sample

o Measurement cycle requires 25 s decay period

o Accumulation in RFQ, bunches sent to purification trap

o Purification trap saturates in 300 ms -> use multiple loading
a In 25 s 8 cycles and 6-7 times more 2°Si than in single loading
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JYFL

16 (+2) Nal(Tl) modules

5” PMT (50% light collection)
Commissioning Valencia (Jan/2014)
IGISOL-4 run (Feb-Mar/2014)

JYFLTRAP provides high purity
beams

Measurements of beta decay
strength of 100T¢

18 nuclei relevant for precise
predictions of neutrino spectra
from reactors (8 days)

A new era of post-trap spectroscopy:

DTAS detector for DESPEC at IGISOL-4
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