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Mass Measurements of Short-lived
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MRTOF Mass Spectrograph
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Typical Mass Measurement Results
250Md++ measurement
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Mass determined with o m/m = 6x10-7
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MRTOF plays a role in Mass Measurements

Mass Precision vs Half Life
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5 MRTOF @ BigRIPS of RIBF
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ZD-MRTOF @ F11 as 3rd Prototype SLOWRI
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SLOWRI prOtOtype ver1 @RIPS *Be-11,7 laser microwave spectroscopy

A.Takamine et al, PRL112(2014)162502.
: K.Okada et al, PRLI01(2008)212502.
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SLOWRI prototype ver 2 @GARIS-II MRTOF Mass Measurements for many short-lived nuclides
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SLOWRI prototype ver 3 @BigRIPS F11
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@F11 Symbiotic Experiment will be run

e.g.

* Interaction o exp.
* In-beam 1 exp.

after their measurements,
all garbage goes to Fl |

mass measurement can use them
without extra charge

Case study:
In-beam exp for 79Ni region

80 pnA U beam
A week of run
1% our total efficiency

What is expected?




1 A.Standard ZeroDegree Optics (Achromatic focus @F11) I

Deg => Energy
7380 (345 MeV/u) + Be (5 mm); Settings on ‘Cu; Config: DSSSWDSSSSMMMDDMSWMDDMMMNMM. .
dp/p=4.91% : Wedges: Al (10 mm), Al (3 mm): Brho(Tm): 7.7000, 6.5198, 6.4993, 6.4993, 6.0582.. .
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B. Energy bunching in ZeroDegree Optics

Deg => Energy
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EXpeCted TOF SpeCtl"um (Simulation) By changing the degrader angle in a few different

settings, various nuclides can be measured

TOF-all
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0 5 10 15 0 25
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A.Standard ZeroDegree Optics

Very low efficiency, but multiple spices at once

B. Energy bunching in ZeroDegree Optics Cf. P. Doornenbal

5x improved efficiency, but few spices at once

@1 DISelsigs i\ Ehele el s B N4 C do BlcTe[g=lci@laiilers)  Fukuda, Takeda under calculation

Higher efficiency would be expected ~ N=1267?

Test of Energy bunching and dispersive focusing will be carried out in
fall 2019, by a BigRIPS Machine Study




Possible Collaboration

Parasitic Permission to use garbage at F11

Symbiotic Permission to use garbage at F1 1
Share the Data Mention in Proposal

Collaboration Co-authoring Proposal

Human resource contributions in any cases

Rough Schedule:

Summer 2019: Assembly of ZD-MRTOF
Fall 2019: Off-line commissioning
Winter 2019-Spring 2020: On-line commissioning with parasitic beam
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Combination of Decay and Mass on Mirror (exit)

Rl ions lon Mirror (Inject)
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AUCNRCOEICNWRCENIEOY Concomitant Referencing Method

20 ms
to Preserve Accuracy and . | |
R ; Trap A RI Accumulation
Precision in long measurement
Cooling Cooling \
Flat Trap
2~8 ms 2~8 ms
MRToF [ [~ A—
Trap B Ref. Accumulation Ref. Accumulation
a a b ¢ d
Det ect
l: ecror
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T Reference ion

* Rl and Ref ions sequentially in each cycle |
* Independent lon Traps to preserve 100% duty S /?\

concomitant reference method

Patent Pending 2016-037629 (20164%2829R) d N



Number of Slice

Drift Compensation by concomitant method
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