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BUBYEHHS MOKJIMBOCTI BHHUKHEHHS, PO3BUTKY TA BJIACTUBOCTEM
CAMOIIATPUMHOI JJAHIIIOIOBOI SITEPHOI PEAKIIIT
B ITAJIMBOBMICHUX MACAX OB’€EKTA «YKPUTTSI»

BuBueHO ros0BHI 0COOIMBOCTI YMOB BHHHKHEHHS Ta PO3BHUTKY CAMOIIATPHMHOI JAHIIIOTOBOI SAEPHOI peakiii
(CJIP) y nanuBoBMiCHUX Macax 00’€KTa « YKPUTTS», a TAKOX 11 OCHOBHI BIACTUBOCTI JUIS PSIAY MPHHIIMIIOBO MOJIMBUX
peXKUMIB TpoTikaHHs. Ha OCHOBI 4HCENBHOTO aHaNi3y Ta PO3PaxyHKIB 3TiTHO i3 CPOPMYJILOBAHOK CHUCTEMOO aude-
PEeHLIABHUX DIBHSHB JJIsI TOJIOBHUX XapaKTEPUCTUK CHUCTEMH MOKa3aHO, II0 OCHOBHHUMH MOXIIUBHMH PEXHMaMHU
po3Butky CJIP € pexyM eKCIIOHEHIiaIbHOTO 3pOCTaHHs TOTOKY HEHTPOHIB, PeXKHM OAWHOYHOTO Clianaxy HeHTpOHHOTO
MOTOKY 3 Pi3HOI0 MOJJIMBOIO aMILTITYJOI0 B TOYII MakCHMyMYy, a TaKOXX PEXHM KOJIMBaHb T'YCTHHH HEHTPOHIB y
CHCTEMI, II0 CTAaHOBUTh HAWOUIBIINKA IHTEpEC Ta Ma€ Pi3HOMAHITHI BJIACTUBOCTI. 3TiHO 3 PO3paxyHKaMH, y CHUCTEMI
MIPH AOCTATHROMY CKYIUEHHI MaTepialliB, IO AUIATHCS, MOXKE BHHUKHYTH MOXJIMBICTH 3MIMCHCHHS IHTCHCHBHOTO
HEHTPOHHOTO CIANaxy BEIHWKOI aMIUTITYIH TPH NEAKAX MPaBAOMOAIOHNX 3HAYCHHSAX IHIMNX (I3WIHUX ITapaMeTpiB.
Haii6inpir peasbHIM Ta OIM3BKEM IO PEKHMY, 10 SKCTIEPHMEHTAIBHO CIIOCTEPIraBcsl, € PEKHM IOBITEHOTO 3pOCTaHHS
HEWTPOHHOTO IIOTOKY IIiJ Yac 3allOBHEHHS CHCTEMH BOJOIO 3 HACTYIHHM IIEPEXOJOM Y PEKHM OCHWIALIN MOoOIu3y
KPUTHYHOTO CTaHy.

Knrouosi crosa: nanmiorosa sipepHa peakiis, TaJIMBOBMICHI MacH, MTOTIK HEHTPOHIB.
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H3YUYEHUE BO3MOXHOCTHU BO3SHUKHOBEHMSI, PA3SBUTHUS U CBOMCTB
CAMOINOJIEP)KUBAIOUIENACS HEIMTHOM SIJIEPHOM PEAKIIUA
B TOILIMBOCOJIEPKAIIINX MACCAX OBBEKTA «YKPBITHE»

H3y4eHsbl rnaBHble 0COOCHHOCTH YCJIOBUI BO3HUKHOBEHHSI U Pa3BUTHUS CAMOIIOICPIKUBAIOIICHCS 1IETTHOM sIIepHOM
peakiuu (CLIP) B TorutMBocomepikamux Maccax o0beKkTa «YKpBITHE», a TaKKe €¢ OCHOBHBIC CBOWMCTBa JUIsl psima
MPUHLUINAIBHO BO3MOXHBIX PEXKUMOB MpoTekaHus. Ha OCHOBE 4YHCIEHHOTO aHalM3a M PacueToB COIVIACHO
copMyIrpoBaHHOW cucTeMe A PepeHINaIbHBIX YPAaBHEHUH ISl TIaBHBIX XapaKTEPUCTUK CHCTEMBI MOKa3aHO, YTO
OCHOBHBIMH BO3MOKHBIMU pexkuMaMu pa3BuTHs CLIP SBISIOTCS peKUM 3KCIOHEHIUAIBHOTO POCTA MOTOKA HEUTPOHOB,
PEeXXMM OJUHOYHOI BCIBIIIKA HEWTPOHHOIO TMOTOKA C PAa3IUYHOM BO3MOMKHOM aMILIMTYAOM B TOYKE MaKCUMyMa, a
TaKKe MPEICTABIIONINN HanOONBIINI HHTEpEC M pa3sHOOOpasne CBOWCTB PeXMM KOJIeOAaHWH INIOTHOCTH HEHTPOHOB.
CorymacHO pacueTraM, B CHCTEME IPH JOCTATOYHOM CKOIUICHHMH JENIAIINXCS MAaTephalioB MOXET BO3HHKHYTh
BO3MOXKHOCTh OCYIIECTBIICHUS] HMHTCHCHBHOM HEHTPOHHON BCHBINIKK OONBIION aMIIMTYABl IPH HEKOTOPBIX
MIPaBIOTIONOOHBIX 3HAYCHHUAX IPYTUX (U3NUECKUX MapameTrpoB. Hambosee peanbHBIM M OMM3KHM K HaOIFOJacMOMY
ABIISICTCA PEKUM MEIJICHHOTO pOCTa IOTOKAa HEHTPOHOB IO MEpe 3alOJHEHHS CHCTEMBI BOJIOW C IOCIEAYIOIINM
MEPEXOI0M B PEIKUM OCLH/IJ'IJ'IS{LII/Iﬁ B6HI/I3I/I KPUTHYICCKOT'O COCTOSAHUA.

Kniouegvie crosa: 1ienHas sepHas peakiys, TOIUIMBOCOJEPIKallle MAcChl, IOTOK HEUTPOHOB.
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STUDY OF IGNITION POSSIBILITY, DEVELOPMENT AND PROPERTIES
OF SELF-SUSTAINING NUCLEAR CHAIN REACTION



IN THE FUEL-CONTAINING MASSES OF THE OBJECT “UKRYTTYA”

Main characteristic properties of ignition and development of self-sustaining nuclear chain reaction (SCR) in the
fuel-containing masses (FCM) of the object “Ukryttya”, and also the main properties of SCR for a number of its typical
essentially possible modes were studied. System of differential equations for the main physical quantities describing
FCM was formulated. Numerical analysis and calculations according to this system show that the main possible modes
of SCR are exponential growth of the neutron flux, mode of the solitary neutron flux burst of differing strength, and
also mode of the neutron flux oscillations. Mode of the flux oscillations is of great interest and exhibits various
properties. According to calculations, the neutron flux burst of extremely high strength appears to be possible under
some likely and reasonable physical conditions in presence of the sufficient accumulation of fissile materials. But the
most realistic and close to the experiment mode of SCR appears to be the mode of slow growth of the neutron flux
progressively, as the system is flooded by water, and further subsequent transition into the mode of the neutron flux
oscillations in the neighbourhood of the critical state.
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