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First Online Mass Measurements of Isobar Chains Via MRTOF-MS
: Toward Direct Identification of SHE
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Motivation

» Theoretical prediction * Experimental status
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Really exist?? Binding energy Neutron number

M. Block et al., Nature 463 (2010) 785

- E.M. R t al., Science 337 (2012) 1207
Where and How stabilized?? Nuclear structure M. Eibach ot a1, PR 88 (2014) 064315

» Direct masses: only a few nuclei in trans-Uranium
region (6: SHIPTRAP, 4: TRIGA-TRAP)
* Indirect masses: Qu from a-decay
* possibility of large deviation due to decay through
unknown excited level
* not determined for non-alpha decay species

How to synthesize?? Reaction energy

How to identify (712 > 100 yr)?? Confirmation

Atomic mass
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Experimental Setup

GARIS-II

Cryogenic gas cell + MRTOF
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Present System Performance
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Concomltant Operation
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* Macro drift: temperature change of ~0.2 K for Ti

support structure (a = 8.6 ppm/K)
* Micro drift: assuming voltage instabilities
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Fr and At Mass Measurements
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Th & Pa Mass Measurements
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Th & Pa Mass Measurements
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224Th 224Pg CsHeNO.S 223Th | ME (keV) Am (keV) om/m
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Mini-MRTOF
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* GARIS-II: occupied for new element search after SC- * Overall system efficiency: ~20% is expected
Linac construction * More contaminants? due to less selectivity of BN-gate
* GARIS-I: no connection to the MRTOF exp. room * GARIS-| transmission: similar efficiency for symmetric

downstairs reaction products, but less for asymmetric ones
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Summary

 Direct mass measurements of SHN: not only for nuclear structure studies but also direct identification of SHE

 GARIS + MRTOF configuration: high-efficiency measurement and short measurement time

* GC efficiency: ~30% for Fr and No @room temp., and ~25% for Th @90 K

* Concomitant operation: more accurate and precision measurement of MRTOF

* Mass measurements of A = 201, 205 and 206 isobar chains: masses of 2019Po, 201At and 2%9dFr are significantly
deviated from SMS@ESR values

* Mass measurements of 223.224Th and 224Pa: indicate onset of octupole deformation in this region

* Mini-MRTOF: higher efficiency and possibility coupled with GARIS-I instead of GARIS-II

* Proton-rich middle mass region w/ GARIS-II: 64N, 65Cu, 64-67Zn, 64-67GGa, 65-67Ge 67As, 79Br, 79-80Kr, 79-80Rp, 79-80Gr
(S. Kimura from KEK)
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