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Charge state effect on beta deca
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Screening effect study-PANDORA project
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* T1/2 measurement in plasma inside EBIT
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* Low efficiency compensated by the conical hole in the EBIT cryostat

& many HPGe detectors
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Screening

effect study on beta deca
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FIG. 1. The electrostatic potential for '*’Os* as function of r,
where the emitted electron is located, in four different approximation
schemes: (A) The final nucleus as an uniform charged sphere. (B) A
point-like final nucleus. (C) The final nucleus as a charged sphere

filled with protons following a Fermi distribution. (D) The same as
the preceding case but the atomic electron screening is taken into

account.
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; e 1.Forbidden beta decay gained
new interest to study beyond
standard model.

e 2. Neutrino mass study very low
Q-value e.g. 187Re-> 18/0Os

* Screening effect significantly
alter the partial decay rates in
the forbidden beta decay

Chien-Yeah Seng et al., PRL 134, 081805 (2025)
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* Double-beta decay expected to be different with/without presence of neutrino.
* Find very mweak transition only possible in neutrinoless double beta decay

* Precision branching ratio of double beta-decay EC isotopes requires B background-free measurement -> EBIT storage

* Initially, EBIT as trapping ->separate collection due to ion trapping time issue
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EBIT as trap
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* Double-beta decay expected to be different with/without presence of neutrino.
* Find weak transition only possible in neutrinoless double beta decay
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K.G. Leach etal. NIM A 780 (2015) 91-99

* Precision branching ratio of double beta-decay EC isotopes requires B background-free measurement -> EBIT storage

* Initially, EBIT as trapping ->separate collection due to ion trapping time issue
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* Double-beta decay expected to be different with/without presence of neutrino.
* Find weak transition only possible in neutrinoless double beta decay
* Precision branching ratio of double beta-decay EC isotopes requires B background-free measurement -> EBIT storage

* Initially, EBIT as trapping ->separate collection due to ion trapping time issue

Z|x et el o] 1[eHCENS 7

Institute for Basic Science CENTER FOR EXOTIC
I l NUCLEAR STUDIES




Precision mass measurement with EBIT
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Already case @ TRIUMF TITAN
Precision increase proportional to the charge state

EBIT charge breeding with even 2+,3+ could bring factor 2-3 better resolution
Difficulty maintaining charge state for long term measurement

Ultra-high vacuum (107-12 torr) & cryo temperature required
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Fig. 3 Mass resolving power FWHM routinely reached with the spec-
trometers at TITAN for different mass-over-charge ratios. The lines
show predictions for MPET and MR-TOF based on Egs. 3 and 10,
respectively. The symbols indicate representative resolving powers
reached during online experiments
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Fig. 4 Precision reached during MPET (SCI vs HCI) and MR-TOF-
MS mass measurements in compassion to the respective expected pre-
cision based on mass resolving power and number of detected ions.
The dashed lines show performance predictions assuming a perfect
spectrometer with systematic uncertainties of 2 x 10~ for MPET and
1x 107 for MR-TOF-MS. A selection of different measurement results
are shown

Anna A. Kwiatkowski et al., Eur. Phys. J. A (2024) 60:87

Construction He gas cooling no longer can be done

* Future project for penning trap
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L ow energy beam line for Decay & mas spectroscor
Concept 5

Electron Beam lon Source
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