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processing plants as well as in general waste drum analy-
sis. Such DDA systems have been used for decades but
have never been applied to the assay of complete spent
fuel assemblies, which represent a much more highly
multiplying system than waste with correspondingly
more complex behavior. The objective of this work was
to advance the development of the DDA by experimen-
tally demonstrating its feasibility and improving perfor-
mance. The results of this work have already been incor-
porated into the design of a practical DDA system, which
is planned to be used in 2017.
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TlepcneKTHBHBIM METOAOM JIEYEHHs 3JI0Ka4ecTBEH-
HBIX OMnyxoneid paccmarpuBaercs Oop-HeHTpOHO3axXBaT-
Has tepanus (bH3T), obecnieunBarouias usduparenbHoe
YHHUTOXEHHE KJIETOK ONMYXONM TNyTeM Mpe/BapuTelb-
HOTO HaKOTJIeHWs cTabuiabHOro msorona dop-10 u noc-
JEAYIOUEro oOJyYeHHsl SMUTEIUIOBBIMH HEHTPOHAMM.
B pesynerate nornoueHus HeliTpoHa GopoM mpomcxo-
IIUT SAepHAs peakiins ¢ OOJTbIIHM BbIJCIECHHEM YHEPTHH
B KJIETKe, YTO MPUBOIUT K ee rudenu. Omxunaercs, 4to
B Onmkaiiliee Bpems A7 MIMPOKOTO BHEIPEHHA METOM-
ku BH3T B knuHMYecKylo MpakTHKY OyayT NPOM3BOAMTh-
Cl YCKOPHTEJILHBIE HCTOYHHKH 3MUTENII0BLIX HEHTPOHOB.
OnHMM M3 TaKMX MCTOYHMKOB MOXKET CTarb OPHIHHAJb-
HBI MCTOYHHK SIHTEIUIOBBIX HEHTPOHOB, CO3JaHHBIN
B MSI® CO PAH. Tenepainys HeHTPOHOB OCYLIECTBIISA-
erca B pesyiasrare peakuun 'Li (p, n)’Be npu sHeprian
npororos 2,3 Ma3B. Jlna nonyudeHus mydka NpOTOHOB
C TOKOM 5 MA HMCMOJb30BaH HOBBIH THI yCKOPUTENS 3aps-
EHHBIX YaCTHIL — YCKOPHTENb-TAH/IEM C BAKYYMHOII H30-
mauueit. [lomyyeHHBIH MTy40K HEHTPOHOB YIOBIETBOPAET
tpeGoBanuaM BH3T: obnyueHue KIETOYHBIX KYIBTYpP
MPHBOIMT K Pa3pyLIEHHIO KIETOK ¢ DOpoM 1pu coxpaHe-
HHMU KJIeTOK Oe3 Oopa; o0iyuyeHHe HMMYHOAE(MHIIMTHBIX
MBILiE ¢ IPUBHTOH IHOONACTOH BEAET K MX HCLIENEHHIO.
B Imoknajie OnMCLIBAIOTCS Pe3y/ibTaThl POBEIEHHONH MO-
JIepHHU3ALMH YCKOPHTEIIsl, lpeicTaBisioTes H obcyxaa-
FOTCSl Pe3y/IbTaThl IKCTIEPUMEHTOR MO TOAYHEHHIO Mpo-
TOHHOTO My4Ka, M0 (OPMHUPOBAHHIO TEPANEBTHYECKOrO
MyyYKa HEHTPOHOB C NPHUMEHEHHEM THTHEBOH MHILEHH H
cvcTeMbl (POPMHPOBAHHUA TyUKa, in Vitro H in vivo Hccae-
JIOBAHWUH H /IeKIapHPYHOTCA MIaHbl.
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A promising method of treatment of many malignant
tumors, especially incurable brain tumors, is the boron
neutron capture therapy (BNCT). It provides a selec-
tive destruction of tumor cells by prior accumulation of
a stable boron-10 isotope inside them and subsequent ir-
radiation with epithermal neutrons. As a result of boron
absorption, the nuclear reaction takes place with a large
energy release in the cell, leading to its death. It is expect-
ed that soon a number of accelerator sources of epither-
mal neutrons for BNCT will be created for the widespread
introduction of this technique in clinical practice. One
such source could be an original accelerator based source
of epithermal neutrons, created in BINP. Generation of
neutrons is carried out as a result of the threshold reaction
"Li(p, n)’Be at 2.3 MeV protons. To obtain 5 mA proton
beam a new type of particle accelerator is used — tandem
accelerator with vacuum insulation. The obtained neutron
beam meets the requirements of BNCT: the irradiation of
cell cultures the destruction of cells with boron and pres-
ervation of cells without boron is provided. Irradiation of
immunodeficient mice with vaccinated glioblastoma re-
sults in their recovery. The report describes in detail the
modernization of the accelerator, presents and discusses
the results of experiments on obtaining the proton beam
and the formation of neutron flux using lithium target and
beam shaping assembly, on in vitro and in vivo investiga-
tions, and declares our prospective plans.
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[Ipu TsKenoif apapuy Ha ATOMHOM 3NEKTPHYECKOM
cranuun (ADC) ¢ BBOP nocneanum 0apbepoM Ha MyTH
pacrpocTpaHeHHus PagHOAKTHBHOCTH SABIAETCHA 3allMT-
Has obosiouka (30). Hanuuue B3pbIBOONACHOH BOAOPO-
J0BO3IYIIHOM cmecH B nomemenusx 30 cosnaer cepe-
e3HYI0 Yrpo3y ero uenoctHoctH. [loaToMy Heonymenue



