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q/mq/m

Strong homogeneous
magnetic field (B)

weak electrostatic
field (V)
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Ion motion

Cyclotron frequency
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: reduced cyclotron

: Magnetron

: Axial�

L � 1000 mm L �  100 mm

Superconducting magnet
7 Tesla 
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J. Dilling et al., Annu. Rev. Nucl. Part. Sci. 68 (2 018) 45

� The year of operation starts with the first mass measurement of a radioactive ion

• Relative uncertainty �  10-8

• Accessible half-lives           > 10 ms

• Typical Resolving power    �  107
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First operational RIB facility based on photo-fissi on 
� populating the GDR of  238U(~1011 f/s)

• 50 MeV & 10 µA e- beam

• UCx target (~70g, ~140 pellets)

• Magnetic dipole PARRNe � A selection (M/� M = 1500)

• RIALTO : laser source � Z selection of elements
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https://alto.ijclab.in2p3.fr/
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RIB ~ 3 keV RIB ~ 30 keV
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RFQCB 90�
Bender

59�
Bender

35�
Bender

RIB ~ 0.1 keV
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� X-Y steerers 

� Electrostatics Quadrupoles

� Based on DESIR beamlines

2022

� Vacuum tested
� Control system ready
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Secondary Emission Monitor (SEM) for multi-plane ion beam profile 
measurement (delivery expected in November 2022 � May 2023)

Beam profile monitor from
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Alkali 
source

Einzel
lens

90�
Bender
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High voltage
ion source
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E. Bouquerel and C. Maazouzi JINST 16 (2021) T06009

Emittance meter from 

June 2022
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Paul trap
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SIMION simulations at the injection point (blue color) and after 
having been cooled and bunched (in red). 

Emittance at injection ~ 20 � .mm.mrad and ~ 3 � .mm.mrad at 
ejection, both at 60keV.

E. Minaya Ramirez et al., Nucl. Instr. Meth. B 463 ( 2020) 315
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• Electronics and pumping material received with a large delay.

• All the mechanical parts have been delivered. The assembly of 
the different parts are in progress.

• The alignment of the supports are currently in progress at ALTO
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32 mm
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Pumping barrier

Purification Trap (PT)

� Measurement Trap (MT)

Diaphragm

ions

Mass resolving power of 1 000 000 
� separation of isomers

Mass resolving power of 100 000 
� separation of isobars
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Time of Flight
Ion-Cyclotron-Resonance (TOF-ICR)
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32 mm
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Pumping barrier

Purification Trap (PT)

� Measurement Trap (MT)

Diaphragm

ions

Mass resolving power of 100 000 
� separation of isobars
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Phase Imaging
Ion-Cyclotron-Resonance (PI-ICR)

GSI-IN2P3 collaboration n � 19-81
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F.G. Kondev et al, Chinese Phys. C 45 (2021) 030001AME (Atomic Mass Evaluation )
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P. Chauveau et al., NIMB 982 (2020) 164508
P. Chauveau et al., NIMB 463 (2020) 371
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