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Motivation

48Ca + 251Cf Requirements...

Large angular acceptance.

Background suppression.
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Probing with mass measurements

Commercial Mass Spectrometers
Storagd Rings
R-ToF MS

Penning Traps

Access neutron-rich isotopes and probe
nuclear structure with designed set-up.

Figure adapted from Yamaguchi et al, Prog. Part. Nucl. Phys. 2021,
vol 120
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Axial gradient: 6.8 V/cm.
Carpet RF: 75 Vpp @ 5.64 MHz.
Carpet gradient: 3 V/cm.
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NR-ToF MS
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Efficiency 10-15%
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Expected...
Transmission efficiency: 8204 X. Chen et al., Int. J. Mass Spectrom. 477 (2022)

Bunch ToF width: 100 ns 10856
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Transmission efficiency.
Bunching efficiency.




university of
groningen /

MR-TOF MS

faculty of science van swinderen institute for
and engineering / particle physics and gravity

Mirror lens

_ stack
Drift tube

Distance (ab. Units)

el
o 2
% TECHNISCHE %
7" UNIVERSITAT “eisrircerome @) @~ /7 BUEAGRIEER |||'- insitute f G|V M universitat
%"@o DARMSTADT ' groningen R—— —— wnes GUTENBERG & innsbruck

UNIVERSITAT Mam

Solenoid




Ev univers itY Of faculty of science van swinderen institute for
fﬁﬂu gronin gen / and engineering / particle physics and gravity

Solenoid

Adjustable iris with

segmented Einzel |e




university of faculty of science van swinderen institute for
/ gronin gen / and engineering / particle physics and gravity

Solenoid

MR-TOF MS

20t Am
t om
Y -
b sy C‘Z{;&i@'[‘(‘;‘“t on of interest ('R %" ~ 10~* after 18 revolutions.
o) |
3. Bunching method limits storage
§w§_ time.
3 Al '| I lon guide will give better
12 515 b 516 I 517 grp g g RS IJ'l Hle =, pFECiSiOI’]_

ToF (us)
B.D. Hartigan, Master’s thesis, RUG (2023)



N

university of faculty of science
/ groningen / and engineering
The NEXT Steps

Current status-
without ion guide

CommerciaflMass Spectrometers

van swinderen institute for
/ particle physics and gravity

performance-

Storage|Rings
R-ToF MS

Penning Traps




groningen

univers itY of faculty of science van swinderen institute for
/ and engineering / particle physics and gravity

The NEXT Steps

Expected s
Current status- performance_

without ion guide

CommerciaflMass Spectrometers

Storage Rings

R-ToF MS

Penning Traps

» Investigate transmission efficiency and ion bunch characteristics of ion guide.
»  Commission total set-up offline and benchmark mass resolution.

» Move set-up to downstream of beamline
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