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The most important application of research reactors is the radioisotope production. Certain
target nuclei exhibit a high neutron cross section and strong resonances, resulting in a phenomenon
known as self-shielding. Computational calculations can significantly aid in determining the optimal
irradiation position for any target to maximize product yield, specific yield, and to minimize
negative effects during the routine operation of a nuclear reactor. We investigate the irradiation
of TeO2 and cobalt metal targets in the Tehran Research Reactor (TRR) at different irradiation
positions. The simulation results indicate that for TeO2 targets, there is no significant dependence
of the self-shielding phenomenon on target thickness. It is evident that selecting internal irradiation
boxes can enhance the yield of ' by a factor of 2-3, due to the increased neutron flux within
the central irradiation boxes of the reactor core. Conversely, for %°Co, a central irradiation unit
could not be employed to achieve kilocurie activity because of the substantial negative reactivity it
introduced into the TRR core.

Hau6onee BaXKHbIM NpPHMEHEHHEM HCCJ/EL0BATEJIbCKUX PEaKTOPOB SBJSETCS MPOU3BOACTBO pa-
auvousoronos. HekoTopble aapa-MuleHd o6/analoT 60JbIIUM HEHTPOHHBIM NONEPEUHBIM CeUeHHeM H
CUJIbHBIMH PE30HAHCAMH, YTO MPHUBOAUT K SIBJEHHIO, H3BECTHOMY KaK caMO3KpaHHpoBaHHe. Kommbio-
TepHble pacyeTbl MOTYT 3HaYUTeJNbHO MOMOYb B ONpeAe/]eHHH ONTHMaJ/bHOTO PacCTOSHUS 00/1yueHHs
AJ1s 11000 MHUIIEHH, YTOOB MaKCHMHM3HPOBATb BBIXOJA H YIeJbHBIH BBIXOA MPOAYKTOB PeaKLHH, a
TaK>Ke CBeCTH K MHHHMYyMy HeraTHBHble MOCJe[ICTBUA BO BpeMsl CTaHAAapPTHOH SKCIyaTalMH SlepHO-
ro peakropa. DTO HCC/ELOBAaHHE HANpPABJEHO HA U3yueHHe mpouecca 00aydeHus MuleHed U3 TeOq
¥ MeTasJIHuecKoro KobajbTa B TerepaHCKOM HccienoBatesnbckoM peaktope (THIP) npu pasmudHbx
paccTosiHUAX 00/1ydeHHsl. Pe3ynbTaTel MOfeNMPOBAHHUS MOKa3bIBAIOT, UTO 151 MUlIeHel U3 TeO2 Het
CYIIECTBEHHOH 3aBHCHMOCTH $IBJEHHS CaMOIKDAHHPOBAHMS OT TOJLIMHBI MHLIeHH. [lokasaHo, 4TO
noa6op 60KOB BHYTPEHHEro 06TyUeHHs MOXKeT yayulnTh Beixof 211 B 2-3 pasa u3-3a yBeqHueHHs
NOTOKA HEHTPOHOB B LEHTPa/bHBIX 6/I0KaX 00/ydeHHs aKTHBHOH 30HBI peakTopa. ¥ Hao6oporT, mpu
ucnonbzoanuk *°Co IeHTpabHas YCTaHOBKA OGMyueHHs! He MOXKeT ObiTb MpPHUMeHeHa JJis AOCTH-
’KeHUsI aKTHBHOCTH B KHJIOKIODH H3-32 CYILECTBEHHOH OTpHIlaTeJbHOH PeaKTHBHOCTH, KOTOPYIO OHa
NPUBHOCHKJA B akTUBHYI0 30HY THUP.
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