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O(HMIMANEHOr0 OTIIOHEHTE, JIOKTOPA u3uKO-MATEMATAICCKIX HayK, mpodeccopa CripecuHa
Eprenuss MuxaiinoBuda Ha JEccepTaliio Tackaesa Ceprest IOppeButia “y CKOPHUTENTbHBIH
HCTOYHUK STUATETIOBBIX HeHTPOHOB”, IIPECTABIICHHYIO Ha COMCKAHME yUeHO# CTEIIeH) JI0KTOpa
(hu3MKO-MaTEMATHICCKUX HayK MO CHCIUAIBPHOCTH 01.04.01 “TIpubopsl ¥ MCTOABI
BKCHepHMEHTaJILHOﬁ usuka”.

AKTYaJbHOCTH

B Poccuyt B HACTOAIIEE BPEMs 3aperucTpUpoOBaHO Goee 2,3 MIIH. OHKOJIOTHHYCCKAX OOIBHBIX 1
eXKEroHO TOSBIIACTCA Gonee 500 ThICSY HOBBIX GonmpHBIX. 110 CMEPTHOCTH paKoBbIE
3a60JIeBAHNS HAXOMATCS Ha BTOPOM MecTe TIocie CepAeYHO-COCYUCTRIX 3a6oseBanuit. OTHAM
43 KJIFOUEBBIX HAIPABJICHUH JICUCHHA OHKOJIOTUYECKUX 3aG0JICBAHMH ABISETCS PajMalHORHasl
MeauIHa. B KadecTBe epCreKTUBHOTO METO/A jeyeHus B paMKax paJMAIORHON METUIIHEL
paccMaTpuBacTCA Gop—HeHTPOHO3aXBATHAS Tepanus (BH3T), peamm3yeMad oiarojaps
criocoGHOCTH simpa Gopa CENeKTUBHO HAKAIUIABATECS B DAKOBBIX KICTKAX ¥ TOTJIOIATh
CeIIIOBBIE HENTPOHBI, BHIICISAA SHEPIHIO B XOJie ATepHOM peaKiyy, UMEHHO, B 9TUX KIETKaX.

[lepBble MCTBITAHUA 6op HeHTPOHO3aXBATHOH TCPAIAH GBLTH TIPOBEJEHB] B HAUAIC 50-x roaoB
[IPONLIOro Beka Ha SACPHBIX peaxropax. B mocne/iHne J(Ba [IECATHIICTHS HCCIIe/I0BAHNA no BH3T
pefyTcs NPEAMYIIECTBEHHO ¢ WCIOJE30BAHUEM yCKOpHTEICH, mpe/(Ha3HAYCHHBIX UL
GopMupOBaHHS SIUTEIIOBLIX HEWTPOHOB. B 1998 romy B WA CO PAH 0pu1 IpeutoXeH
IIPOEKT YCKOPUTEIBHOTO HCTOUHUKA HEUTPOHOB UL HeHTPOHO3aXBATHOM TCPAITAH.

CreneHb 000CHOBAHHOCTH Hay4YHbIX IIOJlO)KCHl’lﬁ, BbIBOJOB H peKOMeH)lalll/lﬁ

Hayusble MOJOXKCHUA, BLIHOCHMblE Ha 3aIlUTy, BBIBOJEL CclleNlaHHBIE B KOHIE KaiXIOTO
maparpada, peKOMCHAIMH K peanu3anui BH3T u OaibHCHIIEMY pasBHTHIO  Kak
HeﬁTpOHoreHepnpy}omeﬁ MHALICHH, TAK U YCKOPUTCIBHBIX crcTeM, HaydHO OOOCHOBAHBI. B
OCHOBE MOJIOKEHHH, BBIBOAOB H peKoMeHalu#  JIexKaT SKCTIEpHMEHTATBHBIEC PE3YIbTATEL,
quCJIeHHbIE PacdeThl U JeACTBYIOIMH TPOTOTHII HCTOYHMKA DIUTEIIIOBBIX HEWTPOHOB UL
KIMHAYECKOTO TPUMEHCHHUA BH3T.

J[0CTOBEPHOCTH Pe3yIbTaTOR

OTMeTHM, Kak ONOKUTENBHBIA (akKT, 4TO SKCIIEPHUMEHTATBHBIC pe3ynbTaThl B JccepTanuu
C.JO. TackaeBa, Kak TpaBHlo, IOBTOPSAIOTCS HECKOJIBKAMHU pa3IMYHbIMUA  METOJAAMH H
IPUBOJATCS B CPaBHCHMH C TeopeTHYeCKUMHA H YUCJIEHHBIMA  MOJIEIISIMU. PesynpTatrhl
JECCEPTALIHOHHOM pa6otsr C.IO. TackaeBa LIMPOKO H3BECTHEI HayuHoM O0OIEeCTBEHHOCTH,
JOKIIAJBIBATACH HAa CEMHUHAPAX s Y51® CO PAH, MU®U, yHUBEPCUTCTE Ocaxa, KOMITaHUH
IBA, Ha MEXIyHapOJIHBIX M POCCHICKAX KoH(pepeHIHAX (41 noxnanm) u onyOIMKOBaHbI B
Be/IyIIUX PEIeH3UPYEMBIX Hay4HBIX XypHAIaX (30 crateit).

Hay4Hasi HOBU3HA

Bce Hayd4Hble pe3ylbTaThbl, BLIHOCHMBIE Ha 3aIlUTy, SBIIOTCA HoBbIMHA. OCHOBHBIM HOBBIM
pe3yIbTaToOM paGoThl SIBIACTCA pa3paboTkKa ycKopuTelns-TanaeMa ¢ BaKyyMHOU M30NISAIMER 1
TIpOBEICHIE HA HEM HKCIIEPUMEHTAIBHBIX JcCIIeIOBAHMIA C JTTHEBOK HeﬁTpOHoreHepnpywmeﬁ
MueHsio. Ha yckoputene-TCHAEME BIIEPBBIE TOTY4CH IPOTOHHBIH My9IOK € sueprueit 2 MoB u
tokoMm 1,6 MA. ABTOpOM  JCCEpTallA BIEpBbIE  ONpEZCNcHa KOHIIETILIUS
HeﬁTpOHoreHepnpyromeﬁ MHIIIEHA B PEKUME IIPUIIOPOTOBOM TeHEPAH HEATPOHOB B PEAKIMH
7Li(p,n)7Be 1 BIiepBbIe ObUIa CO3/1aHa TaKad TexHoJornIecKas MUIICHb. C 11eJpI0 JAIBHEHIIEr0



pasBUTHS YCKOPUTEIBHOM TEXHUKH JUIA BH3T BHepBbie MPEIOKEHA CUCTEMA hopMupOBaHHS
OPTOrOHAIBHOTO HEHTPOHHOIO MyHka, 103BOJISIONMAs. IIPOBOIKMTH OONyYEHHE MALUCHTOB C
1r060r0 HAIpaBJICHUA.

JInyHbIA BKJIAJ

N3 HpPIBCJlCHHOFO B JuccepTalnuu CIMCKa JUTeEparypel H npnMeannﬁ cienyer, 49r1o
HpeILCTaBJIGHHLIC K 3amuTe peayanaTm JquccepTanuu 101y 4Y€HBI JIMYHO aBTOPOM HIIHA pu €ro
onpenenmomeM y4JacTHH.

[Ipy ONpeieNdIoIeM yJacTHH asTopa JMCCepTaliy TIOJIyYeHbl OCHOBHBIC pe3yibpTarhl Ha
EKTPOCTATHYECKOM  YCKOPHTENE-TAHACME. C.JO. TackaeBbIM TpEIIOKEHA KOHICIIIHMA
HEHTPOHOTEHEPUPYIOMEH MUIICHH. [Ipu ero OmpenessIoNeM yIacTHH ObUIa CO3/1aHa TaKas
MHUIIEHh W TPOBENEHBI HCCIECNOBAHUA Ha Helf, B YACTHOCTH, HANbUICHHE JUTHEBOTO CIIOA,
oGeclieyeHre TemIocheMa NpU Harpese MHIICHH 25 BT NpPOTOHHBIM ITYYKOM, BBIOOD
paJMAIMOHHO CTOMKOro MaTepuana TIOJTOXKKH M JIP.

TackaenpiM C.JO. mpefuioxeHa 1 peani3oBana nporpamma JCClIeIOBaHUM 110 peanu3aiii BH3T
JUI GHOJIOTHYECKHX OOBEKTOB, MM BBRIIBUHYTA KOHIIETII¥sL HOBOTO MEIMIIMHCKOrO yCKOPUTELA
anst BH3T ¢ cictemMoit OpTOroHaIbHOTO dopMHpOBaHHs ITyKa HEUTPOHOB.

Haquo-npaK'mqecKaﬂ IEHHOCTb

Jlng KIMHHYECKOW — pealn3aini BH3T TpebyroTcst My4Kd HEHTPOHOB C HHTEHCUBHOCTHIO
10° e 2¢”! u y3KuM SHEPreTHYECKAM pacipesieicHHeM B paitone 10 xaB. Jlna obecrieueHus
TaK¥X IApaMETPOB HEUTPOHHBIX MOTOKOB CO3AIOTCS  BBICOKOTEXHOJOIMYHBIE YCKOPUTEIH
IIPOTOHHBIX ITyYKOB C sHepruei 2,5 MaB 1 TOKOM 5-10 MA. Co3manue ycKopuTei-TanieMa ¢
BaKyyMHOH H30JIsIHeH Ha SHEPTHIO 2 MbB u Tox 1,6 MA sBisieTCA 3aMETHBIM BKJIaZIOM B
HAIpaBJIEHAN IPOTOTUIIMPOBAHHSA YCKOpHTENA JUIs KITMHUYCCKIX 7 () (1 (0):Te130407 8

Peanmzanus HeWTpPOHOreHepHUpYOMIeH JITHEBON MHIIEHH MO3BOJIMIO OTPa0OTaTh OCHOBHBIC
TeXHOJIOTMUECKHUE aCIeKThI JUIsl KITMHAYECKOTO HCIIONH30BAHMS TaKOW MUILICHH.

PexoMeHJalMH 110 HCIO0JIH30BAHHIO pezym;raTos

Pe3ysbTaThl JUCCEPTAllMK MOTYT 6EITh MCIIONB30BAHEl B Pa3pabaThIBAEMBIX YCKOPUTENBHBIX
cucremax s BH3T, mpexzae Bcero, B USI® CO PAH, ®2U, HUNDODA u pine 3apyOeKHBIX
IIEHTPOB, TaKUX KaK IBA (Benbrus), YHHUBEPCHUTCT Harost (SImonwus), HanpmoHarbHbIH
OHKOJIOTHYecKHil eHTp B TOKHO (SImoHMs) ¥ Ap.

Peau3anus IPOEKTa, B IIEPBYIO OUEPENib, HANPABIICHA Ha TIPOBE/ICHIE ME/IMKO-OHOIOTHIECKIX
HCCENOBAHHN 110 W3YYCHMIO BIMAHUS OIHUTEIIOBRIX HEWTPOHOB Ha JU3HECTIOCOOHOCTB
OIyXOJIEBBIX KJIETOK YENIOBLKA. B KxauecTBe BTOPOTO JTama [OCHE yBETMICHMA MHTEHCUBHOCTH
IPOTOHHOTO Ty4Yka IO YPOBHA 5-10 MA B TpeIJIOXKEHHOM aBTOPOM MO (UIIPOBAHHOM
yCKOpHUTENE MOTYT OBITH IPOBEICHEL CIMHUYECKHE MCTIBITAHMS [PH JIEYCHHH OHKOIOTHIECKMX
3a0ojeBaHuii y  TNAlMEHTOB. PaszpaGoTaHHble ~ aBTOPOM JpccepTaly  TEXHOJIOTUH
HeHTPOHOTEHEPHpPYIOLIEeH MHUIICHH YXKE HALIUTA IIMPOKOE IPUMEHEHWE B PANC 3apyOeKHBIX
IIeHTPOB, TAKUX Kak IBA, Sumitomo Heavy Industries Ltd., Hitachi u ap.



Onucanue coJeprKaHusl JauccepTanuH no rjjaBamM

lII/ICCCpTaIlI/ISI COCTOUT U3 BBEJICHUS, IATH rjiaB, 3aKJIIOUEHHAS U CIIMCKA IATEepaTyphl. Bo BeaeHUN
JTaHO KpaTKoe 000CHOBAHUE aKTyaanocm Hp06II€M, SanaFI/IBaeMbIX B JMccepTalu,
C(bOpMleI/IPOBaHBI OCHOBHBIC TIOJIOXKCHUS, BBIHOCUMBIE Ha 3alIUaTy.

[lepBasi riaBa NOCBAMIEHA yCKOPHUTENSM 3apsDKCHHBIX gacrun it BH3T. 3neck NpuBeIcH 0630p
YCKOPUTEIBHBIX KOMIIIEKCOB sa mocnequne 20 meT. OCHOBHOC BHHMAaHHE B TEPBOA ITaBe
yIeIeHo YCKOPUTEO-TaH/AEMy € BaKyyMHOM J3oNspel, TpeAHa3HAYeHHOro  JUId
[IPUIIOPOTOBOM TEHEPAIHIH HeHTpOHOB B pEaKLUM 7Li(p,n)7Be. OcoOeHHOCTHIO YCKOPHTEILA
gpyseTcs GOJbIIAs SHEPIus, 3alaceHias B BaKyyMHBIX 3a30pax H GBICTPBIA TEMII YCKOPCHHS,
YTO NPUBOJHUT K PSAY npoOJeM: BEICOKOBOJIGTHOH IPOYHOCTH 3a30POB H PHPKEKIIMU IIyYKa B
ycKopHTeNh, Npexne BCCTO, CBS3AHHON C OONBIIOH cunoii BXomHoM JuH3bL. HafijeHHBIC B
JACCEpTAIK PEIICHUA [IO3BOJIAIIM TOJIyIUTH TIPOTOHHBIA My4OK C ToxoM 1,6 MA H JHEpPrUen
2 MaB.

Bropast raBa HOCBAICHA HeﬁTpOHOFCHepprIOHleﬁ MMILEHN ¥ OCHOBHBIM TPEOOBAHUAM JULA ee
peajiu3alyii: TOHKOro CIod qUHCTOTO JIATHUS, HaXOoAsumerocs B TBEPAOM COCTOSIHMM TpH €TO
parpese NPOTOHHBIM ITYIKOM; paraoOHHOM CTOMKOM TOHKOM TOMIIOXKKH, OXJIaXKAaeMon
pogoit. Co3faHue MUIICHA roTpeboBao OT aBTopa pelIeH s LeNoro pAana TEeXHOJIOTHUECKUX
npobneM, CBS3AHHBIX € p3aUMO/IEHCTBEEM IIPOTOHHOTO IMydKa C MaTepualoM MHUIICHH U
IOJUT0KKH, TeIJIOTH/IPaBIMKOH, onTMMuU3aIEeil BBIX0/a JMUTEIIOBBIX HEATPOHOB U3 MMILICHH.
Bce i mpoOiIeMbl aBTOPOM juccepTaiyy Opumd yCICIHO pemeHsl W B HACTOAIIEC BpeMs
orpaboTaga  TEXHOIOTMA HeﬁTpOHoreHepprlomeﬁ MMIICHH, [peIHA3HAueHHOH Ui
KITUHWUECKAX KOMIUICKCOB BH3T. B 3axmo4uTeIbHOM naparpade TJIaBbl 2 mpHUBEIEHO
ONMCaHUe KOHCTPYKIIMH pa3paboTaHHOH MALICHH.

B riaBe 3 06CYXTAIOTCS [BE HOBBIC cxeMmbl (hopMHUpOBaHUS Ty4Ka JUIT BH3T Ha OCHOBC
IPUIIOPOTOBOTO PEXHUMA reHepali HeUTPOHOB. Haubonee IpuBJIeKaTeIbHAsL CXeMa cBsizaHa ¢
GopMupOBaHAEM TepaneBTHYECKOro Irydka HEWTPOHOB B OPTOTOHAILHOM HanpaBJeHHH IO
OTHOLICHHIO K TPOTOHHOMY TIyHKY, 9T0 103BOJISET IPOBOJKTE 0OTyIEHNC [arpenTa ¢ pasHbIX
CTOPOH.

B rmase 4 ompcaHa reHepalis HeWTPOHOB M Pe3yNbTaThl J3MepeHus CIeKTpa ¢ IOMOIIBIO
BpeMs-[[POJIETHON METOMKH. ABTOPOM 3J1€CH TIPUMCHEHO OpUTMHAILHOE PEIICHAE, CBSI3aHHOE C
reHepanueil KOPOTKHX UMITYJIHCOB W3JTydeHus] IPH T10j1ade HMITYJIECOB HanpsDKEHUs Ha MALICHD,
IPUBO/AIIKMX IHEPIHIO IPOTOHHOTO Iy4Ka C JOTOPOTOBOM BENMYUHBI HA HaII0pPOroBOE
3HAYCHHUE.

['naBa 5 1OCBsIICHA pa)mo61/10noruqecng uccjaenoBaHusIM € BBIBEACHHBIM IIOTOKOM
HMUTEIUIOBBIX HCﬁTpOHOB. WccnenoBanus HarJisiaHo I'IpOIIGMOHCTpPIpOBaJII/I I/I36HpaTCJIbHOC
yHI/I‘-ITO)KCHI/Ie KJIETOK OITyXOJIH.

Jlanee B TryaBe 00CYXKIACTCA HOBBIA CITOc06 (opMHpOBaHUS IMydKa HEHTPOHOB Ha OCHOBE
OpTOTOHANBHOH  TIO OTHOIIEHMIO K TyYKy TpPOTOHOB cxeMe BBIBOJ@ HEHTPOHOB H
MHTErpUPOBAHHON BHYTPb yCKOPHTETS BBICOKOBOJBTHON CHCTEMBI TATAHMSL.

Taoke B 9TOM IJaBe MPEICTABICHBI TIPATTOXKEHHsS YCKOpATENA LA [OMCKA B3pHIBYATHIX H
HAPKOTHYECKHX BELIECTB, a TAIOKE B KayecTBe reHeparopa o.-JacTuIl.

B 3ak/Ir04cHHH HpHBe)IeHBI OCHOBHBIC pesyanaTbl pa60TI>I.



3aMedaHus

1. B pamkax peanu3alnn TIPOEKTHBIX PadoT Ha YCKOPHUTENE-TAHIEME C BaKyyMHOM M30IIsIHeH
6BUIO0 HAMEpEHHe MOIydUTh TOK IPOTOHHOTO My4Ka 5 MA, B XOfie OKCIEPUMEHTATBHBIX
JccieJOBaHMM cTabuIbHAS paboTa yCKOpUTENd 6bLIa peatr3oBaHa TOJIBKO IpH toke 1,6 MA.

2. TlpennoxeHa HOBas CXeMa opmupoBaHys MydKa ¢ TokoM 710 10 MA Ha OCHOBE 3aMCHEI
perounuka H™, MoaubuKarin o6acTi Bxoza H™ B yCKOpHUTEIb, Mou(UKaIMK U30JATOPOB
YCKOPHUTEIBHOH Tpybku. OnHaKo, K HacTOAIlEeMy MOMEHTY BCE TIpEUI0KEHHBIC
yCOBEPIIEHCTBOBAHMS €IIC He oIpoOOBaHbI SKCIIEPUMEHTAIBHO JaXe OT/IEJIBHO.

CieTaHHbIe 3aMeUaHns HE CHIDKAIOT IIEHHOCTH JmccepTaumHHoﬁ paboTHI.
ZaK/roueHue

[lonydeHHBIE TUCCEPTAHTOM pe3yIbTaThl COOTBETCTBYIOT MUPOBOMY YPOBHIO, JOCTUTHYTOMY B
JpYTUX JCCITeIOBATENbCKIX LEHTpax, TAC OCYIIECTBIACTCA paspaboTKa BH3T. Ha ocHOBaHUHU
BBIIOJIHEHHBIX ~ aBTOPOM SKCIIEPUMEHTAIBHBIX jcciaenoBaHmit  Obul  CO3MaH HCTOYHMK
SIUTEIUIOBBIX HEWTPOHOB JULA peanuzanyu  HEpBhIX HKCIIEPUMEHTOB TI0 BH3T u HarjaaaHo
[IPOIEMOHCTPHPOBAHO H36UpaTeNbHOE YHUYTOXKEHNC KIIETOK OIyXOJId TaKAMHU HEWTpPOHAMHU.

HHCCCpTaI.II/ISI SIBJIAICTCS 3aKOHYECHHBIM Hay'-IHO-I/ICCIISJlOBaTCJIbCKHM TpyAOM, BBIIIOJJHEHHBIM
aBTOPOM CcaMOCTOSATEIIBHO Ha BBICOKOM Hay4YHOM YpPOBHE. B pa60Te HpI/IBe)J,CHBI Hay4YHBIC
pe3yanaT1>1, IO3BOJISIIOIIHAE €C KBaJ'II/I(bI/IIII/IPOBaTB KaK HOBOE HAy4HOC TOCTHKCHUC, HUMEIONICe
BaXHOC (bYHIIaMeHTaJILHOC u COIII/IaIIbHO-BKOHOMI/I‘-IeCKOG 3HAQUYCHUC.

Juccepralis C.JO. TackaeBa OTBEYacT BCEM TpeGoBaHUAM BAK, npenpaBisieMbM K
JIOKTOPCKHM JIACCEPTALMAM. ABTOp 3aCITy)KMBAET MPUCYNICHHAA eMy ydeHO#l CTeleHH JOKTOpa
u3nKo-MaTEMATAICCKIX HayK [0 CHEIMaIbHOCTH 01.04.01 “TIpmbopsr H MCTOIBI
KCTICPUMEHTATBHOH usuxa”.

AsTopedepaT uccepTanii COOTBETCTBYET €€ CONEPIKAHHIO.

O¢urualbHbLHA ONIOHCHT

npodeccop, JOKTOP (pu3MKO-MaATEMATHICCKAX HayK,
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