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Cyclotrons and Technology

ÅIMP develops Compact SC cyclotron 
for 225Ac production and nuclear 
physics: 
Å 120 MeV/u, 

Å A/Q=3 

Å initially H3
+ with ~1mA (protons)

ÅTRANSMUTEX proposes START project 
(Subcritical Transmuting Accelerated 
Regenerative Technology) based on the PSI 
cyclotron configuration:
Å Cyclotron 800 MeV, 5 mA

Å Spallation Target, 4 MW molten metal target 

Å Fuel: nuclear waste + Thorium



ÅISODAR team focuses on validating of 
5 mA of H2

+ injection with RFQ on 1.5 
MeV centre region mock-up

ÅKen Fong presented a comprehensive 
analysis of RF frequency generation 
and phase noise impact:
ÅOnce introduced, phase noise persists 

indefinitely

ÅFrequencies must be multiplied, never 
divide

ÅMicrophonics is a major source of 
additive phase noise

ÅDO NOT use spectrum analyzer to 
measure phase noise

Cyclotrons and Technology



Upgrade of the LNS Superconducting Cyclotron 
(Danilo Rifuggiato)

Beam commissioning with 
extraction by stripping 

(high intensity) March 2028

Ionsextractedby  stripping Ionsextractedby electrostaticdeflection



Recent Upgrade of RCNP AVF Cyclotron

Upgrade of Ion Sources

Several tens to 100 mA

Upgrade of Dee electrodesEnhance the turn separation 

and improve the extraction efficiency



New Injection for TRIUMF 500 MeV Cyclotron
Å New Ion source
Å Beautiful beam diagnostics
Å All new injection subsystems are controlled by EPICS based control system
Å Replace old beamline with completely new one.

Upgrades for the AECR (Partrec) AGOR Cyclotron

ÅCocktail beams are more controllable
ÅCreated a monitor to follow the source performance during the delivery
Å Improved intensity due to Einzel lens installation
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ÅEcoCyclonesatisfies all feasibility 
tests so far:

ÅOverall environmental impact is not 
clear ς

ÅMost useful where electricity is 
limited/unreliable (ie. has a scarcity) 
e.g. mobile cyclotron

Design of the EcoCyclonePermanent Magnet Medical Cyclotron



FETS-FFA Project at RAL (Dr. Jean-Baptiste 

Lagrange)

- To demonstrate FFA suitability for high intensity operation, a 
prototype 3-12 MeV proton ring is proposed at RAL 

- beam stacking, 4D painting and large dynamical aperture are key, in 
simulations up to 4 beams are stacked

Reinforcement Learning for Real-Time Cyclotron Tuning: Results from the 

Injector 2 Experiment at PSI (Dr. Malek Haj Tahar)

TUB

Å a two-week experimentalcampaign
at PSIInjector 2 was conducted to
evaluate the feasibility of applying
reinforcementlearning(RL)for real-
time beamoptimization.

Å very promising steps to high
intensity



The Low-temperature and High-temperature Superconducting Cyclotrons 
Developed by CIAE in the Last Ten Years (Tianjue Zhang)

Ç SCcyclotron-basedproton therapy systemhas
been designed, constructed, installed, and
commissionedat CIAE.

Ç a 100MeV HTScyclotron CYCIAE-100B and a
LTSa cyclotron CYCIAE-36; both have been
designedandunderconstruction.

Ç Continuouslyoptimisingthe designof a 2 GeV
high-power, high-energy isochronous FFA
proton acceleratorCYCIAE-2000,



Design of q/A=1/2 K100 compact cyclotron system for heavy-ion space 

radiation effects and radiobiology studies (Dr. Jong-Won Kim, IBS)

TUB



Machine Learning Applications in Large-Scale Accelerators

Dr. Xunye Cai

- Anice (and in this conference rare) overview of current state of the research a robust, 
Al-driven beam-tuning approach was presented

- A web based platform for assisted beam commissioning is shown, that allows the 
seamless switchingof model calculations with the real machine (via EPICS) 



ω6ʐϕoffers a promising route to overcome Lorentz stripping limits for high 
intensity compact cyclotron

ØA design study of a ~340 uAÏ ¿À¾ ?kVÛ¯ 6ʐϕsuperconducting cyclotron has 
been conducted

New Generation High Intensity Proton Cyclotron using HϝϕIons

Yi-Nong Rao, TRIUMF



Steps towards a 1.6 micro A extracted beam of the CYCIAE230 superconducting 
cyclotron for proton therapy

Zhiguo Yin, China Institute of Atomic Energy  

A series of improvements were carried out to the superconducting cyclotron CYCIAE230 to 
increase its stability and beam intensity for potential FLASH usage

ØOptimizing the ion source and phase selection 
in the central region
ØAligning the primary coil
ØAdjusting the location of the electrostatic 

deflector
ØEnhancement of the RF system
ØImprovements in beam diagnostics
ØNew software facilitating Beam tuning



Development of High-Intensity Heavy Ion Beams for RIBFôs ECR Ion Source 
(T. Nagatomo) 

1. Charge Stripper Rings (CSR1,2):
Improve the transmission efficiency

CSR 1 and 2:  20 % and 25 % Ÿ 80 % each

2.  Upgrade of RIKEN 28 -GHz SC-ECRIS: To achieve the 300-eµA U35+ beam supply (twice of present)

120 pnA (present)

U86+

2000 pnA

x 20

1
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Resume of SPES Cyclotron Operations at Laboratori Nazionali of 

Legnaro -INFN  ( MARIO MAGGIORE)

Beam commissioning of ISOL1 and ISOL2 beamline 
Refurbishment of the ion source, Control system upgrade and revamping of water-cooling circuits 

JULIC ïHalf a Century of Reliable Operation (Olaf Felden) 

It is hard to see that such a successful facility is closed down



Recent Developments of the TRIUMF Cyclotron: Focusing on Linear 

Coupling Resonance (Lige Zhang) 

Correcting the linear coupling resonance



SOLID state VS tube power amplifiers as one of the problematics of a wide 

band Cyclotron RF system (Antonio Caruso)

Vacuum Tube-based Amplifier

Å High specialized personnel (difficult to find)

Å Modularity and redundance (mostly NO)

Å High reliability (yes if the tube is working)

Å High Power up to MW (yes)

ÅWide band, channel tuning is necessary

ÅWarmup and retuning if change tetrode

Å Reflected wave full reflection (yes)

Å High voltage power supply (10 kV typical)

LDMOS SSA

Å Maintenance and set-up accessible

Å Modularity and redundance (YES)

Å High reliability (YES)

Å 100 kW Yes (fixed and wide band), MW (mostly fixed)

ÅWide band, no tuning necessary

Å No warmup, also if change a board with SSA

Å Yes, if right LDMOS is selected and design accuracy.*

Å Low voltage power supply (50 V typical)



HCHC-1.5 demonstration cyclotron
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Test injection line, transmission & beam dynamics 
for final IsoDAR machine up to 3 MeV. 

ÁAxial injection : same layout as in IsoDAR

ÁOptics matched to IsoDAR up to 3 MeV

Status Update on Cyclotron Development and RFQ-Based Injection for the 

IsoDAR (Eric Van der Kraaij) 



Development of an alpha beam for 211At production at iThemba LABS  

(M. Sakieldien)



ÅA C70 cyclotron and associated beam-lines 
have been installed and commissioned by 
IBA and iThemba LABS staff.

ÅThe two target stations have been fully 
commissioned and are now producing 
isotopes.

ÅThe sweeper magnets have been installed 
and tested. 

Installation of C70 Cyclotron and the Commissioning of the Sweeper 

Magnets for SAIF at NRF-iThemba LABS (Joele Mira)



FLNR JINR Accelerator Complex for multipurpose 
applied research (Semen Metrofanov)

DC-140: new cyclotron for all-sort practical applications in FLNR ongoing in 2026

Current status of the FLNR laboratory
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Medical cyclotrons development by CIAE

Development and Application of the Cyclotrons for the mA level beam 

current at CIAE (Shizhong An)


