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Physics Motivation
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Requirements

¢ Low production yield

< High efficiency

¢ Short-lived

<& Fast measurement

¢ Heavy

<& Small mass dependence of mass resolving power

(MRTOF vs. PTMS)
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Experimental Motivation

¢ Whole system check with unstable nuclei online

¢ Efficiency check
& 8Li: Ty = 840 ms, 8Li(B-)2Be(21)

< Easy evaluation

& Systematic error evaluation

¢ Accuracy and precision of MRTOF-MS

¢ Calibration by non-isobaric references
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¢ Experimental Setup
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PTMS vs. MRTOF-MS
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Experimental Setup
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Flat Trap
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Taper Trap
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Efficiency
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SLi Online Experiment

¢ 8Li was produced by projectile fragmentation
& 13C: 100 MeV/u, Be: 1.86 g/cm?
¢ 8Li ions were selected by RIPS fragment separator

¢ lons were stopped in 20 mbar, extracted by Carbon-OPIG and
RF-carpet, purified by QMS, then transported to MRTOF
preparation trap system

¢ ToF measurements of 8Li* were interleaved with that of
‘Li*, (*Hez*), °Be*, (°BeH*), 12C*

¢ 8Li* could also be sent straight through trap to SSD for efficiency

measurement
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Efficiency Measurement
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ToF Spectra
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SLi Mass Analysis Flow

12+
Li* y 8Lt 8Li*: lon of interest
’Li*, °Be™: Mass calibrants
12C* 12C '2C*: Drift compensator
‘Be?

|. Using '2C* ToFs before/after measurement, '2C* ToF at the time,
tcor, is derived for each measurement.

2. Calculate the ratio, Rs = ts/ tcor

3. Calibrate the ToF using R7Li and Roge

4. Derive the mass of 8Li*
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Table 4: Derived mass of 3Li* and its precision. Also shown are the literature value myj[1], and the deviation of mex,,
from myj. The deviation of -1.1 keV was smaller than the error of experimental value 3.7 keV. Therefore, our mass
measurement of MRTOF-MS was performed reasonably.

Mexp (keV) OMexp/Mexp my;e (keV) Am (keV)
8Lit  7472385.8(2.4) 32x1077 7472386.88(5) -1.6
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Conclusion
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Summary

¢ We performed online commissioning of MRTOF-MS with
unstable nuclei 8Li

¢ Newly developed devices worked fine

¢ Overall trapping efficiency: 2.9% for 8Li*

o Mass precision: dm/m = 3.2x 10/
¢ (Mass deviation: -1.6 keV) < (Mass uncertainty: 2.4 keV)

¢ Move to GARIS for SHE mass measurement

(and connect to BigRIPS, PALIS, KISS, and any other R sources)
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Thank you for your attention
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