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MORA @ IGISOL facility
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MORA

TARGET
24Mg(p,d)23Mg
@ 30 MeV

30q keV
beam Dipole magnet mass separator

M/ΔM ~ 300,  A=23 selection

RFQ cooler-buncher

MR-TOF-MS

28-30 kV 
platform

2 pulse-down 
drift tubes



RFQ cooler -buncher  + MR -TOF
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Main 
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MR-TOF



Minibuncher  section
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• Collection  to pre-
trap

• Push -pull  
extraction

P1: End plate

P2: Push plate

P3: Pull plate

P4: Skim plate
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P1 end-plate
P2 push-plate
P3 pull-plate



Operation
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Accumulation

Transfer

Cooling

Push-pull 
extraction



RF system

• Radial confinement with RF, 2 MHz, 1 kV (pp)

– ADA4870 drivers + home-made resonant circuit

• Axial confinement with DC-only plates (P1-P4)

– Easy to switch voltages
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Using collinear  laser spectroscopy  for energy  spread  
determination
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V.A. Virtanen et al. NIMA 1072 (2025) 170186. 



ToF  and energy  spread

• Scanned push-pull voltage gradient 

slope

• Detect ToF and energy spread
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Space charge  limits
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• 3 ms cycle

• 105..106 
ions /bunch



Mathieu stability  diagram  mapping
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• q:  RF amplitude

• a:  DC depth



MORA bunch  considerations

• One shot –  105..106 ions in it

• Cycle 10-20 s

• Desire to have only 23Mg in it, but there is also stable 23Na
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Minibuncher  outlook

• New amplifiers being designed: 5 MHz, 2 kV pp 

– Higher frequecy – more space charge capacity

– Have x from one side and y the other side of the coil

– In vacuum cabling updates at some point

• Overall nice performance, allows MR-ToF mass spectrometry with M/M  ~ few x 105
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THANK YOU FOR YOUR 
ATTENTION TO THIS 

MATTER!
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