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Mass measurement of short-lived nuclei
Summary of measurement @GARIS-II
Mc and Nh measurement preparation
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cf. AME2016

Masses to be measured

note: many known masses
were measured indirectly
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Mass Measurements of Short-lived Nuclei

In-flight spectrometer

Q-value (decay or

reaction)
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MRTOF Mass Spectrograph
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Typical Mass Measurement Results
250Md++ measurement
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Masses Measured in 2016 summer - 2017 spring

~ >80 masses were measured in total 4 weeks beam time
© 6 first masses in trans-uranium elements (Es, Md isotopes)
© > 30 first direct mass measurements

Z < known masses agree in |0 with Penning Trap data,

~ while a few discrepancy in old indirect measurements

~ shortest Ti2 = 10 ms, with precision 2x10-7 No
Md
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Typical Mass Measurements before MRTOF
Shorter half-life,

Mass Precision vs Half Life

lower precision
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MRTOF plays a role in Mass Measurements

Mass Precision vs Half Life
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SHE-Mass-1 @ RIKEN RILAC 352
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* hole 60 7mm) RF-Carpet(traveling wave)
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SHE-Mass-l @ RILAC
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Large free area
GasCell+Trap+MRTOF all in one
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Masses of Super Heavy Nuclides

I. pin down masses of hot-fusion “island”
2. confirm A and Z of hot-fusion SHE
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Candidates in first Hot Fusion SHE Mass Measurement

243Am (48Ca, 3n)288Mc—284Nh—280Rg
05 mg/cm? 2ppA  85pb 4 /day@GARIS
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other interesting mass measurements
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244Py(48Ca, Xn)292-xF|—288-xCn anchor for even hot fusion SHE




Parallel Measurements @ 3 facilities of RIKEN RIBF
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ZD-MRTOF @ F11 as 3rd Prototype SLOWRI
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@F11 Symbiotic Experiment will be run
e.g.

* Interaction o exp.
* In-beam r exp.
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Expected TOF Spectrum (simulation)
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Summary
MRTOF is compatible to short-lived nuclei
Efficient mass spectrograph (multiple nuclides at once)
Precise and Accurate (nhovel referencing method)

Applicable to Super Heavy Elements

Compatible also to r-process, rp-process nuclides
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