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The search for production of innovative radioisotopes for medical applications is linked to
advances in multimodal imaging techniques like PET/MRI that utilize two different physical
processes simultaneously to achieve more accurate diagnostic image information. Manganese is
an essential element which is used as an adjuvant agent in many nuclear imaging techniques.

Manganese-52m + g (3*™9Mn) production cross section was simulated by TALYS code via
low-energy proton beam up to 15 MeV according to Razavi Hospital cyclotron in Mashhad. The
proper thickness of Chromium-52 (°2Cr) target under (p,n) reaction was calculated by SRIM code.
Then, *2™%9 Mn production yield was normalized to 80-pA beam current and irradiation time. Also,
53/54Cr(p, n)?3/> Mn reactions cross sections were evaluated as rival reactions.

The computed projected ranges for ®2/%3/54Cr were 556.69, 567.44 and 578.15 pum, respectively,
to determine the minimum target thickness under proton irradiation at 15 MeV. Additionally, the
maximum cross section of (p,n) reaction was calculated to be 138 mb at 14-MeV proton energy
through the Pade approximation in curve fitting. At this energy, the production yield and saturation
yield were estimated to be 8.93 and 1.73E4+3 MBq/uA - h, correspondingly.

The selection of an expedient energy of the incident particle as well as the design of an
appropriate target depend on the local and economic conditions for the production of ®2¢F™Mn
radioisotope.

[Touck MHHOBALMOHHBIX PagMOM30TOINOB A/ MEIULHMHCKOTO MPUMEHEHHs] CBSI3aH C HOCTHXKe-
HHUSMH B 00JIaCTH MYJbTHMOIAJbHBIX METONOB BH3yasiusaluu, Takux kak [19T/MPT, kotopbie uc-
MOJIb3YIOT ONHOBPEMEHHO [1Ba Pa3JHUHBIX (DU3UUYECKUX MpoLecca AJs MojydeHHst 6ojiee TOUHOH Ou-
arHOCTHYEeCKOH HH(popMaLuu. MapraHel| siB/seTCsl Ba’KHbIM 3/J€MEHTOM, HCIOJb3YeMbIM B KauecTBe
BCIIOMOTaTeJ/IbHOTO BellleCTBa BO MHOTHX METOHAX SIAEPHOH BH3yaslH3aLlHH.

TTonepeunoe ceuenue poxaeHus mapranua-52m + g (°>™19Mn) 6bi10 cMoneMpOBaHO ¢ MOMO-
meto kopa TALYS Ha mydxe MpOTOHOB ¢ HU3KOH Heprueil no 15 M»sB, mosiydeHHOM Ha LHKJOTPOHE
Gosbuunbl Pasasu B Memxene. [lonxonsimas Tosmumna mutenu us xpoma-52 (°2Cr) npu uccae-
JOBaHHH peakuuH (p,n) GblAa paccunTaHa ¢ Tomoliblo koaa SRIM. 3arem Brixon 29 Mn 6bun
OTHOPMHPOBAH OTHOCHUTENbHO ToKa myuka 80 MKA u BpemeHH oGsyueHus. Kpome Toro, nomnepeutbie
ceuenus peakuuii °*/°4Cr(p, n)®>/>* Mn Gbiiu olleHeHb KaK KOHKYPHPYIOLIMe PeaKiiy.

PaccuuTaHHEIE CNPOELHPOBAHHbE AMamasoHbl aas °2/%3/54Cr cocraBuim 556,69, 567,44
U 578,15 MKM COOTBETCTBEHHO [JIsl ONpeAeseHHs] MUHUMANbHOH TOJIMHBI MULIEHH TPU 06JyUYeHHH
NpOTOHaMHU ¢ aHepruedl 15 MaB. PacueTsl ¢ momouibio annpokcuMaunu [lage npy noaroHke KpuBoH
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TakXke MMOKa3ajH, 4To MaKCHMaJjbHOe TornepeyHoe cedeHue (p,n) peakiu coctaiser 138 M6 mpu
9Hepruu npoToHoB 14 MsB. Ilpu Tako#l sHEepruH BBHIXOA SEp H BBIXON HACHIIIEHHs], M0 OLEHKaM,
cocrabasad 8,93 u 1,73E+3 MBK/MKA -4 COOTBETCTBEHHO.

BbiGop ONTHMa/NbHOE 9HEPTHH Maalollell YaCTHIIbl, a TAKXKE KOHCTPYKIHS MOAXOASIIEH MUIIEHH
3aBHCAT OT MECTHBIX H SKOHOMHYECKHX YCJIOBHH MPOM3BONCTBA pajHoM30TONa S297™ Mn.

PACS: 87.57.U—; 27.40.4+z; 29.20.dg
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