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The Ion-12SC is a subcompact, 12.5-MeV proton superconducting isochronous cyclotron for
commercial medical isotope production recently developed by lonetix Corporation. The machine
features are a patented cold steel and cryogen-free conduction cooling magnet, a low power internal
cold-cathode PIG ion source, and an internal liquid target. It is designed to produce N-13 ammonia
for dose on-demand cardiology applications, but can also be used to produce F-18, Ga-68, and
other medical isotopes widely used in Positron Emission Tomography (PET). The cyclotron is being
installed and commissioned at several medical centers. During the initial machine-operating periods,
some issues appeared. In particular, imperfections in manufacturing and assembly of the magnet
led to unwanted low-order magnetic harmonics that resulted in beam losses. This report presents
results of analysis of the measured magnetic field and beam dynamics in the cyclotron that were
initiated to solve the problem. The calculations led to a process for implementing compensating
magnetic shims to improve the beam transmission.

Kopmopauus lonetix cnpoekTupoBana ¥ NOCTPOMJIA YJIbTPAKOMIIAKTHBIE CBEPXNPOBOASILUH LHU-
kaoTpoH lon-12SC st yckopeHusi mpoToHOB n0 3Heprud 12,5 MaB, npenHasHaueHHBIH [ KOM-
MepUeCKOro NPOU3BOJACTBA MEIHUUMHCKUX M30TONOB. XapaKTePHbIMH OCOOEHHOCTSIMH YCTAHOBKH SIB-
JIIOTCS 3allaTeHTOBAHHASL CTPYKTypa MarHuTa ¢ SPMOM, OXJIaXKaeMbIM 10 KPHOT€HHOH TeMIepaTyphl
3a CYeT TEIJIONPOBOAMMOCTH U 0e3 HCIO0J/b30BaHUSA KULKOIO XJajareHta, BHyTPEHHHH HCTOYHHK
noHoB Ttuna PIG ¢ MUHHMabHEIM NMOTPeGJeHHEM MOIIHOCTH, @ TaKxXKe JKHIKOCTHAs BHYTDPEHHSS MH-
IIeHb. YCKOPHUTE/b B OCHOBHOM ODHEHTHPOBaH Ha NoJy4eHHe H3oTona aszora N-13, nmpuMeHsieMoro
IpPH JMAarHOCTHKE B KapAHOJOIHMH, HO TakxKe MOXKeT ObIThb HCIOJIb30BaH MPHU NpousBoicTBe F-18,
Ga-68 1 Apyrux MeIMUMHCKUX M30TOIOB, LIMPOKO HUCIOJb3YeMbIX NPH MO3HTPOHHO-IMHCCHOHHOH TO-
morpaduu (I13T). LIMKJIOTPOH yCTaHOBJIEH M 3alylleH B HECKOJbKMX MEJMLMHCKHX LeHTpax. Ha
HayaJibHOM 3Tare paboTbl YCKOPHUTeEJs NMPOSBUINCh HEKOTOPbIe MPOGJaeMbl. B yacTHOCTH, HETOUHOCTH
U3TOTOBJIEHUS] ¥ COODKH €ro MarHuTa HPHBeJNH K IOSBJIEHHIO Hexe/aTe/bHbIX HHU3LIMX FapMOHHK
B pacrnpejiesleHUd MarHUTHOTO MO0Js, KOTOPble BbI3blBa/JM MOTEPH YACTHLL MydKa NPH YCKOPEHWH.
B nanHOi paGoTe BBINOJIHEH aHAJIM3 MAarHUTHOTO NOJS M IMHAMHMKH Ny4YKa LHUKJIOTPOHA C LEJbIO
pelleHUs1 naHHOH npo6seMbl. [IpoBeeHHbIE pacyeThl yKa3blBalOT HAa HEOOXOAHUMOCTb YCTAHOBKH KOp-
PEKTUPYIOIUX MAarHUTHBIX UMM [JI51 NOBBILIEHHS 3(()EKTUBHOCTH TPAHCMHUCCHU IyUKa 4epe3 yCKo-
pHUTEJIb.
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