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Requirements…

Large angular acceptance.

Background suppression. 

Isobaric separation.

136Xe + 198Pt

48Ca + 251Cf 
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Probing with mass measurements

Figure adapted from Yamaguchi et al, Prog. Part. Nucl. Phys. 2021, 

vol 120

Access neutron-rich isotopes and probe 

nuclear structure with designed set-up.

NEXT



6|

NEXT @ AGOR
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Gas Catcher

Ra-223 

source

Silicon

detector

placed 

here

20 mbar He.

Axial gradient: 6.8 V/cm.

Carpet RF: 75 Vpp @  5.64 MHz.

Carpet gradient: 3 V/cm. 

RF Carpet

A. Mollaebrahimi et al., Nucl. 

Instrum. Methods Phys. Res. 463 

(2020) 508-511

DC Cage
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Gas Catcher

Efficiency 10-15%

Mother

Extracted

Measured
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Ion Guide

Gas-catcher
Ion

guide
MR-TOF MS

● Continuous beam

● 34° divergence

● 100 mbar

● Bunched beam

● Well focused

● 10-9 mbar

● Large acceptance

● Cooling

● Bunching

● 10-3 mbar



16|

Ion Guide

Expected…

Transmission efficiency: 82%

Bunch ToF width: 100 ns

X. Chen et al., Int. J. Mass Spectrom. 477 (2022) 

116856



17|

Ion Guide 

Study…

Transmission efficiency.

Bunching efficiency.
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MR-TOF MS
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MR-TOF MS

Detector

Adjustable iris with

segmented Einzel lens

Ion source
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MR-TOF MS
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Δ𝑚

𝑚
≈ 10−4 after 18 revolutions.

Bunching method limits storage 

time.

Ion guide will give better 

precision.

B.D. Hartigan, Master’s thesis, RUG (2023)
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The NEXT Steps

Expected 

performance-

with ion guide

Current status-

without ion guide
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The NEXT Steps

Expected 

performance-

with ion guide

Current status-

without ion guide

› 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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Thanks to….

Our collaborators: Lutz 

Schweikhard (U. Greifswald), 

Moritz Schlaich (TU Darmstadt), 

Frank Wienholtz (TU Darmstadt), 

Jan Sáren (U. Jyväskylä), Juha

Uusitalo (U. Jyväskylä), Thomas 

Schlathölter (RuG)

Research group: Julia Even, Marko 

Brajković, Xiangcheng Chen, Arif 

Soylu, Jennifer B. Cipagauta, 

Nathan Moorrees, Niels Landsman,

Puck Planje
And to


