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HcTounuky 60/1bIIKX TOTOKOB HEUTPOHOB TPeOyOTCA [/ MHOTHX HayUHbIX HCCJeOBAHUH U TeX-
HOJIOTMYECKHX NPHMeHeHH . YCKOpHUTebHbIH HeToyHHK HelTpoHoB VITA B MHetuTyTe simepHO#t du-
3uku CO PAH ucrnosb3ylor Kak [J1s reHepalyy IOTOKA SMUTEIIOBBIX HEHTPOHOB C LEJbI0 Pa3BUTHS
MeTOAMKH 60p-HeHTPOHO3aXBaTHOH TepanuH, TaK M [/ reHepalluH N0ToKa GbICTPbIX HEHTPOHOB C Lie-
JIbl0 PaMallMOHHOIO TeCTHPOBAHHUA MEPCHEeKTHBHBIX MaTepHaJsoB. Tak, MOTOKOM ObICTPbIX HEUTPOHOB
no daoenca 3 - 10M cm™? o6yueH psaj MaTepuasoB, paspabOTaHHBIX AJsi Bosiblioro aapoHHOro
konnaiinepa LHC, MexXnyHaponHOTo 3KcIepUMeHTanpHOro TepmosifepHoro peakropa ITER, Muctu-
TyTa TeopeTH4YeCKOH M 3SKCIepHUMeHTa/lbHOH (QU3MKM M IJf psla APYTMX HayuHBIX TPYMI, W MOJY-
YeHBl HOBble 3HaHMs. B paboTe NMpUBeLEHO ONHCAHHE YCKOPHUTEJBHOIO HCTOUHHKA HefiTpoHOoB VITA
B KauyecTBe MOLIHOrO reHepatopa ObICTPHIX HEHTDOHOB M MpeNCTaBJeHbl Pe3y/bTaThl MJHTEJNbHOI0
9KCMePHMEHTa/NbHOr0 3aX0fla M0 IeHepalUH ObICTPbIX HeHTPOHOB. TakxKe OTMedeHbl 0COOEHHOCTH
¥ OTpaHMYEeHHS HCIOJb30BaHHs YCKOPUTENBHOTO HCTOYHHMKA HelTpoHoB VITA nust reHepaunu Moru-
HOTO MOTOKa OBICTPBIX HEHTPOHOB M 06CYKAAI0TCS NPEAJIOKEHHS 10 YBeJIHUeHHIO TOTOKa HEHTPOHOB
C LeJIbI0 ero fajbHelIIero HCernoab3oBaHUs Kak 115 palMallMOHHOro TeCTUPOBAHHS MaTepHasoB, TaK
1 paZMalliOHHOTO TeCTHPOBaHHs 000PYIOBAHHS.

High-flux neutron sources are required for many scientific research and technological
applications. The VITA accelerating neutron source at the Budker Institute of Nuclear Physics
is used both to generate epithermal neutron fluxes for the development of boron-neutron
capture therapy and to generate fast neutron fluxes for radiation testing of promising materials.
Thus, a number of materials developed for the Large Hadron Collider (LHC), the International
Thermonuclear Experimental Reactor (ITER), the Institute of Theoretical and Experimental
Physics, and for a number of other scientific groups were irradiated with a fast neutron flux
up to a fluence of 3 - 10'* em™2, and new knowledge was obtained. The paper describes the VITA
accelerating neutron source as a powerful fast neutron generator and presents the results of a
long experimental run on fast neutron generation. The features and limitations of using the VITA
accelerating neutron source to generate a powerful fast neutron flux are also noted, and suggestions
for increasing the neutron flux are discussed for its further use for radiation testing of materials
and equipment.

PACS: 29.25.Dz
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BBEJAEHHE

HefiTpoHbl HCMOMb3YIOTCST A/ PA3HUYHBIX Lesedl. B cayuae paiualdoHHBIX HCIbITA-
HUl MaTephasoB HeoOXoAUMO HakomuTh He MeHee 10'3-10'% HeiliTpoHOB Ha KBampaTHOM
CaHTHMETpE HCIbLITYEMOr0 MaTepHuasa, AJs 4Yero MJOTHOCTb MOTOKA HEHTPOHOB JOJIKHA
obiTh He Mmenee 108-10% cm2-c¢~!. HelTpoHbl TakKe HCIOJB3YIOTCSH AJsSl MPOBEAEHHS
SIEPHOTO JIETHPOBAHHUS KPEMHHSI, 1/ 4ero Ha 1 cM? mMarepuasa J0JKHO ObITh HAKOMJIEHO
neiitponos 1014-10'® na 1 cM—2 marepuana [1], Ans 3TOro MCNO/bL3YIOTCA ANePHbIE Peak-
Topbl. HeHTpOHBI TaKKe HCIOJB3YIOTCS A/ MaJOYIJOBOrO paccesiHUs, AU(PaKTOMETPHH,
CMIEKTPOMETPHH, pedIeKTOMETPUH, HCCEN0BAHNS MEXaHHUECKUX HAIPs)KeHHH, MarHUTHOH
M KPUCTaNJIHUECKOH CTPYKTYpPbl MaTepHaJoB. JlJst aTUX Leseil HeoOX0oAUMasi IOTHOCT 110~
TOKa HeHTpoHoB coctasasier 10°-10% cm=2. ¢~ [2].

[eHepaliyisi HEHTPOHOB HA JIMHEHHBIX CTALLHOHAPHBIX YCKOPUTEJSAX 3apsiKEHHBIX YaCTHIL
C dHepruei Nopsiika efMHUL—1ecsiTKOB M3B 1 ToKOM nopsiika eIMHHL—eCITKOB MA ocy-
LLeCTBJISETCS B psille slepHbIX peakuuil. HauGosee pacnpocTpaHeHHble HEHTPOHOreHepH-
pytouye peakunu [3] npuBenensl Ha puc. 1. Cpen HUX MO BBIXOAY HEHTPOHOB BbIAEJSIETCS
peakLHs B3aHMOIEHCTBUS siApa JUTHS ¢ sapoM fedtepusi Li(d,n) mpu sHepruu Hasera-
fomero siapa feiitepust 6onee 0,8 MsB. Breixox HeHTPOHOB B 3TOH peaklHH NPH SHEPTHH
JediTpoHa 1| M»sB comnocTaBuM ¢ BbIXOZOM HEHTPOHOB B pe3yJbTaTe NPOTeKaHUs SAepPHOH
peakunu Li(p,n). [IlpumeHeHne snepHoil peakuuu Li(d,n) mepcrneKTHBHO NMpPH reHepaLuu
MOTOKA HEHTPOHOB [JIsl NMPOBeNEHHs HCCJIENOBAHHH paiHALMOHHOH CTOMKOCTH M APYTHX
CBOMCTB NpU 06JyUeHUH MaTepuaJioB HEHTPOHAMHU.

Cdopmynupyem TpeGoBaHHs /151 ONTHMAbHOH YCTAHOBKH [JIsl IPOBEIEHHsI HCCleN0Ba-
HUH M0 pajvalMOHHOA CTOMKOCTH MaTepHasoB. B mepByio ouepenb BakeH BBEIXON Heli-
TPOHOB Ha YCTaHOBKE KaK Be/JH4YMHA, o0paTHasi K HeOOXONMMOMY BpeMeHH 00/ydeHHs
MaTepHa/oB. Ba)KHO 3HaueHHe He TOJBKO MaKCHMaJbHOTO BbIXOAA HEHTPOHOB, HO M BO3-
MOXKHOCTb PeryJrpOBaHHs 3TOrO 3HaUYEHHSs, T. €. PEryJHPOBKA TOKA H/H/IH SHEPTUH MyuKa
Ha yCTaHOBKe. YCTAHOBKA HOJIKHA OBITh, XKeJaTe/bHO, HaIeXKHOM, JIErKo PeMOHTHPYEMOH,
KOMIIAaKTHOH M B TO Ke BpeMsl NPOCTOH B peasiM3alliM, HeLOPOroH. DTO OCHOBHbIE KpPH-

Y, pCt
T T T
109 ,o/"/ijgn///
e — 0=
168 " = F—o
Ill:' Deta; 1) o /I/'r
107 4/ T Td, n) =
| e : / =
% A S Y
| "k =LAy
" C(d, n

0.0 0.5 1.0 1.5 2.0 2.5 3.0
E, MeV

Puc. 1. Boixon HEHTPOHOB B HEHTPOHOreHEPUPYIOIMX PeaKLUHUAX B TOJICTBIX MHLIEHSX
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TEePUH, NOMOJHHUTEJBPHO MOXKHO yKasaTb YHOOCTBO pa3MelleHHs/TIepecTaHOBKH 00pa3LoB
U HCIOJIb30BAHHE KOHCTPYKIHOHHBIX MaTepHasOB YCTAHOBKH, CJIa00aKTHBHPYEMBIX HJIH
HeaKTHBHUPYEMbIX HEHTPOHHBIM MOTOKOM.

1. YCKOPUTEJIb-TAHIEM C BAKYYMHOW HU30J9IIMENA

PaccmoTpuMm yckopuTe/b-TaHAEM C BaKyyMHOH H30JsLMEHd — JIMHEHHBIH 3JeKTpocTa-
TUYECKUH yCKOpUTe/b 3aps’KeHHBIX YACTUL, TaHAEMHOrO THUIA OPUTMHA/NbHOH KOHCTPYK-
und [4]. He ocraHaBiuBasich Ha TeXHUYECKHUX MOLPOOHOCTSX, 0OpaTHMCs K mapameTpam
9TOH YCTaHOBKH. YCKOPUTEJIb-TAHAEM C BaKyyMHOH H30JsLMel paccyWTaH Ha MoJydyeHHe
CTallHOHAPHOrO MyYKa MPOTOHOB MJIM AEHTPOHOB ¢ 3Heprued no 2,3 MsB u Tokom 1o
10 MA. OpUrHHAJIBHOCTb 3TOTO THIA YCKOPUTEJNS 3aKJII0YaeTcsl B TOM, UTO BMECTO KJac-
CUYeCKOH CBSI3KH yCKOpUTeJsbHash TpyOKa — U30JATOP B HEM BCe H30J/19TOpbl BHIHECEHH! 3a
npejiesibl YCKOPSIOLUX 3/1€KTPOJOB U BMECTe COCTaBJSAIOT IPOXOLHOM H30/ATOP, C KOTOPOro
BBICOKOBOJIbTHbBIE MOTEHLMAJBl 1epealoTcsl Ha COOTBETCTBYIOLIME YCKOPSIOIIHE 3JIEKTPO-
nbl. Takasi KOHCTPYKLHS MO3BOJSIET PA3MECTHUTb YCKOPSIOLIME 3JeKTpoabl HauboJsee GJaU3-
KO Jpyr K ApYry, yMeHbllas NpoGJseMbl ¢ MOJyuyeHHeM HeoOXOAUMOro YpOBHSl BaKyyMa
U ¢ KoMIleHcauued 3¢ pexTa NPOCTPAHCTBEHHOIO 3apsija MydKa. YCKOpPUTe/b OTJIHYaeTCs
OTHOCHUTEJIbHOH NIPOCTOTOH KOHCTPYKLUH, JIETKOCTbIO 00C/1y2KHBaHHUs HOHHOTO HCTOYHHKA,
rUOKOU peryJMpoBKOM SHEPrUH W TOKa mydka: sHeprusi perynupyercs ot 0,3 mo 2,3 MsB,
TOK — 0T HaHoammep 1o 10 MA.

2. YCKOPUTEJIbHBIY UICTOYHUK HEUTPOHOB VITA

PaccMoTpuM Temepb yCKOPUTEIbHBIN HCTOUHUK HelTpoHoB VITA, oH mokasaH Ha puc. 2.
M3HauanbHo oH Obl1 mpepsoxeH B Muctutyte snepHoit dusuku CO PAH nnsa peanusa-
UMK MeTola Gop-HEHTPOHO3aXBATHOU TepanuM 3J0KaueCTBEHHBIX omyxoJel. B nanauasb-
HOH KOHLENIUHM YCKOPHUTENb-TAHAEM C BaKyyMHOH H30JsiLMel [ pasMellleH Ha Tpex 3Ta-
JKax: Ha BEepXHEM pacIoJjiaraloTcs YCKOPSIIOLIMe 3JeKTponbl /6 U 06AMpoYHasi MUILEHb /8,
Ha CpeJHeM — IIPOXOAHON M30J4TOp /e, Ha HHXKHEM — BBICOKOBOJIBTHBIH MCTOUHHK IHTA-
Hus 10.

Brauasie yckopuTeJbHEIE HCTOYHHK HelTpoHOB VITA ncrosib3oBanu AJIsi MPOBENEHHUS
HCCJIeIOBaHUH B 00/1acTH 60p-HEHTPOHO3aXBATHOH Tepanuu — /IS MOJyYeHHUs] HeOOXOaH-
MOTO BBIXOfla HEHTPOHOB M3 TOHKOH JINTHEBOH MHIIEHH 33 CUET MOAHSATHS MaKCHMAaJbHBIX
9HEPruu U TOKA NPOTOHHOrO My4yKa, AJIS UCIBITAHUH HA KJAETOYHBIX KyJAbTypax, Jabopa-
TOPHBIX U JOMAlUHHMX XKHBOTHBIX, [J1S1 UCIIBITAHWI NpernapaToB alpecHOH A0CTaBKH Gopa.
Ha paHHBI# MOMEHT yCTaHOBKAa HCIOJb3yeTCs HJf MHOMKECTBA Pa3JMUYHbIX NPHMeHEHHH,
rie BOCTpeGoBaHa reHepauust HEATPOHOB ¢ MoJHBIM BbixogoM 1o 1012 ¢~ uiu mydok mpo-
TOHOB/IEATPOHOB C MJIOTHOCTBIO MOIIHOCTH 0T 1 MKBt/cM? mo 20 kBt/cm?.

OnHyM U3 TaKUX NPUMEHEHHH fIBJsieTCs reHepalus ObICTPbIX HEHTPOHOB 11 pafgHaly-
OHHOT'O TeCTHpOBaHUs NepcrnekTHBHbIX MarepuasoB anas ITER, IEPH u npyrux HayuHbix
rpynn. B 2022 r. 6bl1 npoBefieH AJIMTENBHBIH KCIEPHMEHTANbHBIH 3aX0J MO reHepaliu
OpICTPBIX HelTpoHOB. Ha mporsixkenun 18 paGounx nHell GbICTpPble HEHTPOHBI reHEPHPOBA-
JIUCh B TeueHHe § 4. BbIXon HEHTPOHOB Ha NPOTSKEHHUH BCETO IKCNEPUMEHTANBHOTO 3aX0/1a
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Bynkep 1 Bynkep 2

KomHata a5t 06/1yueHnit

b

Puc. 2. Cxema yckopuTesnbHOro HcTouHnka HeiiTpoHoB VITA: | — yckoputesb-TaHIeM C BaKyyMHOM
usossiuyed (/@ — WCTOYHHMK OTPHULATENbHBIX HOHOB, /6 — BBICOKOBOJILTHBIM H TPOMEXYTOUHBIE
3JIEKTPOABl, /8 — razoBast 0OAMpPOYHAs MHUIIEHb, /2 — MPOXOLHON H30JATOP, /0 — BBICOKOBOJIBTHBIN
HUCTOYHUK NHTaHUs); 2 — TOBOPOTHBEIE MarHuT; 3 — JMTHEeBass HEHTPOHOTeHepUpYIollasi MHULLIEHb;
4 — cucrema (hOPMHPOBAHUS MyUyKa HEUTPOHOB. JIUTHEBYIO MHUIIEHb Pa3MEIIAIOT B MOJNOXKEHHUAX A,
b, B, I uu [

Obl1 oCcTOsIHHBIM ¢ ToYHOCTbIO 10 % [5]. B sKcneprumeHTanbHOM 3aX0fie NIPUHSIN ydacTHe
TPYIIbl U3 Pa3HBIX HAyUHBIX OpraHU3alui, OblIK 00/yUeHbl CJeNYIOlHe MaTepHabl:

— OyXThl ONTHUECKHUX KabeJsel, pazpabotanuble B LleHTpe sinepHbix uccaenoBanuil Cak-
qe (Ppanuus) mas padoter Bosbioro agponnoro komnaiaepa (LLIEPH) B pexkume moBbi-
IIEHHOH CBETUMOCTH;

— noaynposoaHuKoBeie @AY u DC-DC-kouepropsl ajs aerektopa ATLAS Boablioro
anpoHHoro KoJnakngepa LIEPH;

— aJIMa3HBIH 1eTeKTOp HeHTPOHOB /IS MeXKIYHAPOLHOTO SKCIIEPUMEHTANbHOTO TePMO-
sneproro peaktopa ITER (Kanapamw, ®Ppanius);

— nyiactunbl u3 Kapouna 6opa nast ITER (Kapapaw, ®panuus) [6];

— HEeOIUMOBBblE MarHUTHI IJisl THOPUIHON KBAAPYMOJbHOH JIMH3bl MOIIHOTO JHHaKa MH-
CTUTYTa TEOPETHUECKOH U 3KCcrmepuMeHTanbHOH ¢pusuku (Mocksa) [7];

— TpupoAHble (Monuraickue) U CHHTeTHYeCKHe anaMasbl sl MHCTHTyTa HeopraHuue-
ckoit xumuu CO PAH (HoBocu6upck);

— Ta30Bble CEHCOPHl Ha OCHOBE (TanolaHuHoB TUTaHua 1 JIMUCuCO®M HI'Y [8].

B o6pasuax nakonuaoch ot 3 - 1013 1o 3 - 10 cM~2 HeliTPOHOB B 3aBUCHMOCTH OT UX
pasMelreHus.

OnHako, HECMOTPsST Ha YCIIEIIHOe MpOBeJleHHe 3KCIepUMeHTa bHOro 3axona, VITA He
ONTUMH3UPOBAH [Jis TPOBEIEHHs] MOIIHOTO AEHTPOHHOro myyka. Tok Mmydka AeHTPOHOB
orpanuuer 1,5 mA. OrpaHudeHue CBSI3aHO C TEM, UTO ONTHKA HMOHHOIO MCTOYHMKA OIl-
TUMH3HPOBaHA MJIsl TeHepalud MydKa OTPULATENbHBIX HOHOB BOIOPONA. DHEPrus Mydyka
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IeUTpOHOB orpaHuueHa 1,5 MsB B cBA3M ¢ TeM, 4TO HCTOYHHK IHUTAHHS MOBOPOTHOTO
MarHuTa pacCulTaH Ha MOBOPOT IPOTOHHOrO Mydka ¢ Hepruei 2,3 M»sB.

[To 37Ol M ApyruM NpUYMHAM aKTyaJbHOH 3ajadyell cra/la peanusauusl HieH, omlyOJH-
KOBaHHOH B ctarbe [9] u 3ammienHoi narteHtoM [10]. Mpues 3ak/aiouaercs B TOM, 4TO-
6bl Pa3MeCTHTb BLICOKOBOJIbTHbIH HCTOYHHK MHTaHHUS BHYTPH BepXHeH yacTH NPOXOJHOrO
M30J/19TOpa YCKOpHUTeNs-TaHAeMa, a OT HHXKHeH 4acTH MPOXOAHOr0 M30/1TOpPa 0TKa3aThCsl.
Takas ycraHoBka, VITAmin, 6yner pacnosnaratbCsi Ha OIHOM 3Taxe, H ee OCHOBOH TaKke
OyneT ABIATbCS YCKOPUTE/b-TaHAEM C BaKYyMHOH HU30JsLHeH.

3. YCKOPUTEJIbHBIX UICTOYHUK HEUTPOHOB VITAmin

B paspabaTbiBaeMoM yCKOPHTEJIbHOM HCTOUHKKe HelTpoHoB VITAmin /s nmutaHus Bbl-
COKOBOJIbTHBIM Halpsi?>KeHHeM yCKOPSIIOIIKX 3/1€KTPOLOB YCKOPUTes-TaHAeMa C BaKyyMHON
U30/ISIIMeH HCIONb3YeTCs CUMMETPUYHBIE KacKaiHbIH yMHOXHTesab KokpodTa—YosToHa.
Cxema u3 ctaTbt [9] 1 Mozesib pa3pabaTbiBaeMOro KOMIAKTHOTO YCKOPHTENIs-TaHAeMa C Ba-
KyyMHOH uzoJjsiuueit nyis ycraHopku VITAmin npuBeneHsl Ha puc. 3.

3neck 1, 21 3 — NMPOMEXYTOUHBIE 3JIEKTPOJBI, BBICOKOBOJIbTHBIA 3J1EKTPOJ U Ta3oBas
00IMpOYHasl MMIUEHb WAEHTHUHBl COOTBETCTBYIOIIMM 3JE€MEeHTaM Ha YCKOpHUTeJe-TaHAeMe
C BaKyyMHOH H30JsILHeH YCKOPUTeNbHOro HcTouHHKa HefiTpoHoB VITA. Pasnnuune B npo-
xonHOM u3oJsitope 4 — Ha VITAmin nmpucyTcTByeT TOJBKO BEpXHfs 4acTb, B HeH Bce
KepaMHUeCcKHe H30JSTOPbl HIEHTHYHEl 110 COCTaBy M BEICOTE. 5 — KAaCKaJHBIH yMHOXKH-
tesb Kokpodra—YonrtoHa, B craTee [4] npeasaranoch HCMo/Mb30BaTh M0 YeTblpe CEKLHH Ha
YCKOPSIIOILKH 3JIeKTPOL.

Ha paHHbBI# MOMEHT Ha 6 YCKOPSIOIIMX 3J€KTPOLOB YCKOPUTesd-TaHIeMa C BaKyyMHOH
U30JIILUeH HCMOJb3yIoTCs 12 KepaMUYeCKUX H30JATOPOB BHICOTOH 73 MM, MeXAy H30-

4
5

Puc. 3. Cxema (c/eBa) U Moneab (crmpaBa) pas3pabaThiBaeMOro KOMIAKTHOTO YCKOpHTeJs-TaHIeMa
¢ BakyyMHOH uzoJsimed aJs ycraHoBkd VITAmin
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JISITOPAMM PACIIoJIaratoTcsl 3JeKTPOIBl, Ha KOTOpble MPUCOEIMHSIOTCS CEKLUHH CHMMETpPHY-
Horo kKackagHoro ymHoxutessi Kokpodra—YontoHa. Takum o6pasom, umerorcs 12 cek-
uuii, KonpeHcaropel UHV-12A u puoper 2CLGS0KV-1A B HUX paccuMTaHbl Ha MakKcCH-
MaJjbHoe HampsikeHue 50 kB. Ha BXon B KacKagHBI YMHOXHTeJb OyIeT MOAABAThCsl Ha-
npsikeHue 24 kB ¢ yactotoit 75 k[, mas atoro ucnonsdyercss AC-DC-npeoGpasoBatenb
Meanwell SHP-10K-380L u paspatoranusie B NP CO PAH uHBepTOp M BEICOKOBOJIBT-
HbI TpaHchopMaTop. Tak, /s TOKa Harpy3Kd B eIMHHLAX MHJJIHAMIED TEOPETHUYECKOEe
BbIXOAHOE Hanpsikenue coctasut U [kB] = 2NUy — (IN®) /(3fC) = 2-12-24 - 10"~
—(I-107%-12%) /(3-7,5-10* - 1,7-107%) = 4,8 - 10°—4,5 - 10°T [mA]. Takum oSpasom,
i toka 10 MA mpocanka HanpsiKeHHsi cocTaBUT 45 KB, a MakchMasbHOe HamnpsiKeHHe
nonyuutcs 435 kB. DHeprus mydka, ¢ yuyeTOM TaHAEMHOCTH YCKOPHTEJSI U SHEPrMH HH-
JKeKIHH Tydka, cocTaBUT ~ 900 k3B. Tako# sneprum myuxa ¢ TokoMm 10 MA pocraTouHo
IS TeHepalui OBICTPBIX HEHTPOHOB C MOJHBIM BbixogoM 3 - 1012 ¢ 1,

Ha kackagHoM yMHOXHTeJle HanpsiKeHHsl OblIM MPOBEEHbl IIpelBapUTebHbIE IKCIe-
PHMEHTHI, T10Ka3aBlide paboTOCIOCOGHOCTh MPENJIOKEHHON KOHCTPYKUKH. Cefiyac mpowuc-
XOIUT MPOLECC OTJAAKHU U BBeleHHe B SKCIJIyaTalHIO MOJyMOCTOBOIO MHBEPTOPA U BbICO-
KOBOJIBTHOTO TpaHc(opMmaTopa.

3AKJIIOYEHHE

B Huctutyre sinepHoit pusuku CO PAH npensiokeH u pa3padoTaH yCKOPHUTE b-TaHIEM
¢ BaKyyMHoOH usoJsiuveil. Ha ero ocHoBe co3faH yCKOpHUTe/bHBIH MCTOUHMK HEHTPOHOB
VITA, ero akTHBHO HCIOJb3YIOT B TEUeHHE JNECATHUJIETHS [/ PA3BUTHS METOLHMKH Oop-
HeHTPOHO3aXBaTHOH TepanuM 3JI0KayeCTBEHHBIX ONyXoJe, A/ pajUalMOHHOIO TeCTHPO-
BaHMs IepCIeKTUBHLIX MaTepuasoB, [/ U3MepeHUs CeueHHs SIAEPHBbIX peakUud u A
psima Apyrux npuioxkeHud. Ha yckopurenpHoM nctounuke HelTpoHoB VITA 6bl1 mpo-
BeleH AJHUTeNbHbIH 3KCIIepHMMeHTaJbHbII 3aX0[ MO reHepalMH ObICTPbIX HEHTPOHOB HJIS
uccne]oBaHUs paJMallMOHHON CTOMKOCTH MepCreKTHBHbIX MaTepHanoB. DTOT 3aXoJ, MOKa-
3aJ1 BBICOKYIO Ha/le?KHOCTb Pa3paboTaHHOrO YCKOPHTENBHOTO HCTOUHHKA HeHTpoHOoB VITA,
HO TakxKe [10Ka3aJ W ero HeKOTOpble HeJOCTATKH IPHU FeHepalHu MOLIHOIO MOTOKa ObICT-
pbiX HelTpoHOB. Ha ocHOBe MMelOIIerocsi oneiTa CO34aeTCsl HOBBIM MOLIHBIE KOMMAaKTHBIU
YCKOPHUTEJbHBIH NCTOUHUK HelTpoHoB VITAmin — ¢ ogHOH CTOPOHEI, €ro 0CHOBOH BCe TaK-
e SIBSIeTCS YCKOPHUTeNb-TaHAEM C BaKyyMHOH U30JdLHeH, ¢ APYTrod CTOPOHBI, IPOXOAHOH
U30/19TOP W HCTOUHHUK MHUTAHUS NJI YCKOPEHHS MpeTepresH 3HAUUTe/bHble H3MEHEHHUS.
[TokasaHo, UTO Ha CO31aBaeMOM YCKOPHUTEJNbHOM MCTOUHHKE HEHTPOHOB BO3MOXKEH MOJHbBIH
BBIXOJ HEUTPOHOB J10 3 - 1012 ¢ 71,

HccnenoBaHue BBITIONHEHO 32 cueT rpaHta Poccuiickoro HaydHoro ¢oHza (TpoekT
Ne 19-72-30005).
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