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Cyclotrons and Technology

A IMP develop<ompact SC cyclotron
for 225Ac production and nuclear
physics:

A 120 MeV/u,
A A/Q=3
A initially H,* with ~1mA (protons)

A TRANSMUTEX proposes START project
(Subcritical Transmuting Accelerated e BT
Regenerative Technology) based on the F (
cyclotron configuration: i

A Cyclotron 800 MeV, 5 mA
A Spallation Target, 4 MW molten metal target
A Fuel: nuclear waste + Thorium




Cyclotrons and Technology

AISODAR team focuses on validating of
5 MA of H" Injection with RFQ on 1.5
MeV centre region mockp

AKen Fong presented a comprehensive
analysis of RF frequency generation
and phase noise impact:

AOnce introduced, phase noise persists

iIndefinitely
AFrequencies must be multiplied, never ]
divide W il SRR
AMicrophonics is a major source of Sadhd
additive phase noise o |
ADO NOT use spectrum analyzer to s lﬂﬁ*ﬂwﬁ \\A
measure phase noise - R




Upgrade of the LNS Superconducting Cyclotron
(Danilo Rifuggiato)

lonsextractedby stripping lonsextractedby electrostaticdeflection

Beam commissioning wit
extraction by stripping

March 2028

(high intensity)



Recent Upgrade of RCNP AVF Cyclotron

Upgrate-ofdon Sources

s,

Upgrade of Dee electrodesEnhance the turn separation
and improve the extraction efficiency

Several tens to 100 nA



New Injection for TRIUMF 500 MeV Cyclotron

A New lon source

A Beautiful beam diagnostics

A All new injection subsystems are controlled by EPICS based control system
A Replace old beamline with completelv new one.

2024 - Jan 2025 February March 2025 April 2025 May 2025 -
2025 Production
December 23 2024 January 2025 February 2025
Decommissioning Physical Preparations Vacuum and Water Systems

Upgrades for the AECIRaftreg AGOR Cyclotron

A Cocktail beams are more controllable
A Created a monitor to follow the source performance during the delivery
A Improved intensity due to Einzel lens installation



Design of theecoCyclon®ermanent Magnet Medical Cyclotron

AEcoCycloneatisfies all feasibility
tests so far:

AOverall environmental impact is not
clearc

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

Reinforcement Learning for Real-Time Cyclotron Tuning: Results from the
Injector 2 Experiment at PSI (Dr. Malek Haj Tahar)

Beam Initial Final [ TIE Final Nb of steps |[Nb of
A a two-week experimental campaign current E reward losses losses interlocks
0

at PSlinjector 2 was conducted to 90 HA -0.14 -0.041 0.2nA 0.2nA 1
evaluate the feasibility of applying 100vA 025 -0.046 2.0nA 0.2 nA 3 0
reinforcementlearning (RL)for real 2000A 048 s00e ITEIin S €2 A - 2
time beamoptimization 300pA  -0.77 -0.060 950nA  0.3nA 3 0
A very promising steps to high S00BA 033 -0.062 7.0 nA 0.2 nA 3 0
800pA  -0.54 -0.069 233nA  0.3nA 5 0

intensity

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

- To demonstrate FFA suitability for high intensity operation, a
prototype 312 MeV proton ring is proposed at RAL

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




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

Two Beam Lines

C SCcyclotronbasedproton therapy systemhas
been designed, constructed, installed, and
commissionedat CIAE

C a 100MeV HTScyclotron CYCIAEOOB and a
LTSa cyclotron CYCIABG6; both have been
designedand underconstruction

C Continuouslyoptimisingthe designof a 2 GeV
high-power, high-energy isochronous FFA

proton acceleratorCYCIAZ000Q, \

230MeV SC Cyclotron



TUB

Design of g/A=1/2 K100 compact cyclotron system for heavy-ion space
radiation effects and radiobiology studies (Dr. Jong-Won Kim, IBS)

Schematic layout of the K100 facility (based on beam currents)

Low current

R , High current
; By i, Do, T, SAGH
Microbeams ~ Space fa‘éiation .. Neutrons

Nuclear
physics

 H,*, D¥;
: E~10 MeV/u

H,*, D, He2+;

SPECT, Medical & _
. PET, BNCT, Variable | 1q/A=1/2k100 | | || Industrial Radiotracers| :
“Neutrons .3

High current




Machine Learning Applications in Large-Scale Accelerators
Dr. Xunye Cal

- Anice (and in this conference rare) overview of current state of the research a robust,
Aldriven beamtuning approach was presented

- A web based platform for assisted beam commissioning is shown, that allows the
seamless switchin@f model calculations with the real machine (via EPICS)
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New Generation High Intensity Proton Cyclotron using HF ¢ons
Yi-Nong Rao, TRIUMF

w6 Boffers a promising route to overcome Lorentz stripping limits for high
intensity compact cyclotron

@A design study of a ~340 uAl ¢ A % ? &sWpBrcondbicting cyclotron has
been conducted
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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 FLASHusag

@ Optimizing the ion source and phase selection
in the central region

@ Aligning the primary coil

@ Adjusting the location of the electrostatic
deflector

@ Enhancement of the RF system

@ Improvements in beam diagnostics

@ New software facilitating Beam tuning

conducting Cyclotron CYCIAE230 (photo taken in 2025/10/01)
after extracted beam up to 1.6uA
with an efficiency of 70%




Heavy |l on Beams fo

- Development of High-l nt ensi ty
(T Nagafnmn)

Upgrade of n
Injection system SRC
2000 pnA

IRC

» to BigRIPS t x 20

120 pnA (present)

isometric orbits

CSR1 SCheme 5) Circulate all ions in is
—Maintains bunch structure

Dipole magnets

o
jon source
X7
CSR1 CSR2
x10

1. Charge Stripper Rings (CSR1,2): .
He+ N2 stripper B

Improve the transmission efficiency
CSRl1land2: 20% and 25 % Y 80 % each

2. Upgrade of RIKEN 28 -GHz SC-ECRIS: To achieve the 300-epA U3 beam supply (twice of present)
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Resume of SPES Cyclotron Operations at Laboratori Nazionali of

Legnaro -INFN ( I\/IARIO MAGGIORE)
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Beam comm|SS|on|ng of ISOL1 and ISOL2 beamllne
Refurbishment of the ion sourc€ontrol system upgrade and revamping of watepling circuits

JULIC T Half 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

CoC (inch) CoC (inch)

CoC (inch)

0.2
0.0
o2
0.2
0.0
o2 L

0.2

100 200 300 400

500

After correcting the error field
1 T P M !
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After optimizing the tune
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SOLID state VS tube power amplifiers as one of the problematics of a wide
band Cyclotron RF system (Antonio Caruso)

Vacuum Tubebased Amplifier LDMOS SSA
A HighiSpecializedipersonnel(diffictlfofind) A Maintenance and setip accessible
A ModulafityiandifedundancelosiyiNo) A Modularity and redundance (YES)
A High reliability (yes if the tube is working) A High reliability (YES)
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Status Update on Cyclotron Development and RFQ-Based Injection for the
ISODAR (Eric Van der Kraaij)

HCHC-1.5 demonstration cyclotron

Test injection line, transmission & beam dynamics
for final IsoDAR machine up to 3 MeV.

A Axial injection : same layout as in ISODAR
A Optics matched to ISODAR up to 3 MeV

22



Development of an alpha beam for 211At production at iThemba LABS
(M. Sakieldien)

55.62
52.15
48.68
45.21
41.74
38.28
34.81
31.34
27.87
24 40
20.93

Temperature (Solid) [°C]

Surface Plot 1: contours



Installation of C70 Cyclotron and the Commissioning of the Sweeper
Magnets for SAIF at NRF-iThemba LABS (Joele Mira)

A A C70 cyclotron and associated bekimes
have been installed and commissioned by
IBA and iThemba LABS staff.

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

A The sweeper magnets have been installed
and tested.




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

Current status of the FLNR laboratory
DG140: new cyclotron for aBort practical applications in FLNR ongoing in 2026




Development and Application of the Cyclotrons for the mA level beam
current at CIAE (Shizhong An)

Medical cyclotrons development by CIAE

9.5MeV 16/18MeV 18MeV 30/50MeV 75/100MeV
60-4 3 3 OD 60-4 3 3 OD 500-4 333 OD 500-4 333 0OD 500-4 333 OD
|sotope |sotope Isotope
Pet Cyclotron Isotope production production production
Isotlope production production

BNCT BNCT



