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1.BBenenne

IMpumeHerne paanoakTHBHBIX (apmMauesTHueckHx npenapatos (P®II) ¢ spemenem
nojypacrniasa HECKOJbKO CYTOK, HCMOJb3YyEeMbIX ANsA paHHCﬁ JAHATHOCTHKH Pa3jIHYHbLIX
jaboneBaHMil, uMeer TeHAeHuHio K HapacTaHuio [1]. OrTmeuaercs mnepcrneKTHBHOCTL
pa3BUTHS 3TOH 001acTH MEAWLMHBI B CBA3H C TE€M, HTO H3OTOMHbLIE METOAHKH YBENHUHBAIOT
HHQOPMATHBHOCTL AHATHOCTHKH IPH  YMEHBIUEHHH eNMHHYHOH JO03bl  OOnyueHus,
rosy4eHHol nauueHTom [2].

U3 wnknoTporHbix POIT Haubonbluee npumeHeHue umeroT (B CkoOKax npuseneH
nepHo nosypacriaga B uacax):

Tanauii-201 (73.1) - onpeneneHue >XU3HECTIOCOOHOCTH CEepACYHON TKaHHW, paHHSS
OHarHoCTHKa Hulemuueckoii Oone3nn u MHpapkTa muokapna. ['ogoBas moTpebHOCTH
Mocksst ~40 Ku/roa.

Hon-123 (13.2) - omarHocTHKa pasnuuHbix 3a60/7eBaHUil (H3MEPEHHME MO3TOBOIO
KPOBOTOKA, ONpeieNeH e nouedHoi ¢yHKUUH, MOHHTOPHPOBAHHE POCTa OMyXoJed U T.4.).

[annuii-67 (78.3) - AHarHOCTHKa 04aroB BOCTIANIEHHA H 3/I0KaUECTBEHHBIX OMyXOneH.

Huanii-111 (67.2) - auarHocTHka HOBOOOpa3OBaHHI M MOHHTOPHPOBAHHE pOCTA
onyxoJei.

B Ttabmuue | npenctasneHst Haubonee pacrpOCTPAHEHHbIE PANHOHYKIAMABL 1A
ANEPHON MEINLUHHBI, NPOU3BOACTBO KOTOPHIX Henecoo0pasHO Ha ycKopWTele C 3Heprueit
NpoToHOB 10 ~ 35 MaB [3]

B Poccuu POIT npoussoast Ha uuiiotpoHax B ®OM (O6uuHCcK) [4] u 8B PHL] KM
(Mocksa) [5]. CroumocTe HapalOTKM pPafHOH30TONMOB Ha 3THX UHKJIOTPOHAX SBJSETCH
BbICOKOH M3-3a Oonbuiol noTpednseMoil MOIHOCTH MAarHHTHOH H  BBICOKOYACTOTHOM
CHCTEMaMH YCKOPHUTENeH.

Tabauya 1. Hapamempst paduonyxiudos npu Inepzuu npomonos 30 - 37 MaB

Paauo- SinepHast ObnyyaeMmblii OrrrumManbHas Beixoj, DKCIIO3ULIHA, Hapa®oTka,
HYKIH)L peakis Marepyal SHEPTUs MKW/ MKA 1 Hac KIOpH, IIPH
Ep, M3B 200 MKA
2T (p.3n) Wyt 30 0,7 10 1.4
Ty (p.4n) 2 ppy” 37 3,5 20 14
" Hg (p,3n) 7 Au 37 8 10 16
12 (p.2n) 24 x%e* 33 7.5 10 15
" n (p.2n) 2eg” 30 6 20 24
"n (p.3n) 3 eg* 37 11 20 44
*"Ru (p.3n) ¥ T¢ 37 6 20 24
°"Ga (p,21) S Zn" 30 7 16 22

" OBorauieHHbli H30TON >95%.
" TIpopomXHTENLHOCTh PabOThl YCKOPHTENS B NPOM3BOACTBEHHOM pexume - 200 CMeH B

roq.

B JIaGoparopumn sinepHbix npobnem OMSIH paspabatbisaercs Cneuualin3HpOBaHHBIR
H30XPOHHBIH HUKJIOTPOH Ha 3HEPrHio npotoHos 35 MbaB. Ilnanupyerca npoenenue padbot
no ofny4eHuo MuiieHeH Kak Ha BHyTpeHHeM nyuke (~300 MkA), Tak ¥ Ha BHewHeM (~60
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MKA). MakcuManbHEBI TOK BHELIHErO my4ka o0yClOoB/eH J0MYyCTHMOMH TerioBoi Harpy3Kkoii
Ha centyM  (~1,5 kBT) u 3¢ dexTuBHOCTLIO CHCTeMb! BbiBOAa (~60%).

Ha umksnorpone HII-35 moryr HapabaThiBaTbCs MHOTHE PaAHOHYKJHIABI, KOTOpbIe

~ MOTYT ObITH MONYY€EHB! C MOMOLLBIO peakumid (p,xn), x=2+4, npn 6oMOapAHPOBKE PA3THUHBIX

MHIIEHeH NPOTOHAMH B JHaNa3oHe IHepruii 28+35 MaB.

Lnknorpon UL1-35 OTKpbIBAET CENYIOUIHE BOIMOKHOCTH

a) HapaboTka GONBIINX KOJMYECTB PAAHOHYKIHAOB B OLHON MHILEHH 3a CEaHC. 4TO C
yueToM nocneayioumeil  paaMoOXUMHYECKOH  nepepaboTKH  CHHXKAET  ce0eCTOHMOCTD

panvodapmnpenaparos POIT,
201 11

6) yBenuueHHe BbIXOA W, CAENOBATENbHO, CHIKeHUe cebectoumoctn  Tlu  In 3a
204 201 201 201 114
cueT obpazoBaHHsA ITMX HYKIHMROB B peakuvsx Pb (p4n) Bi»> Pb— Tlu Cd
111
(p,4n) In, 4TO HEBO3MOXKHO Ha yckopHTensx ¢ E, <30 MaB;

B) MOJIyueHUe B peakuusx (p,3n) HOBbIX Ins Halwell ALepHOHW MeOHUMHBL U MOKa
€le OrPaHHYEHHO HMCNOMB3YIOLIMXCA B MMPOBOH  MPAKTUKE PAaRWOHYKIMAOB, HanpHMmep
97

Ru, u, cnenosarenbHo, pa3paboTka Ha UX OCHOBE HOBbIX POIT

s pa3sMmellieHns UMKIOTPOHA MOTyT ObiTb HCMONB30BaHbl MPOHM3BOIACTBEHHbIC
nomeutennss  kopnyca N1 JUIT OMAM. Paguoxumuueckue paboThi, CBA3AHHbIE €
oOpaboTkol H pereHepaumeil oOnyuyeHHBIX MMIIEHeH, NpeanonaraeTcs NPOBOIHTh B
pafHOXHMHUECKOH (TexHonornveckoit) nabGopatopun. Jlna cospanusa 3toil naboparopuu
MOXHO MCHOAb30BATh YacTh MJIOLIAAN paanoXxumuyeckoil naboparopun l-ro knacca JIAT
OHSIH, obwel miowanbio okono 200 M’ - 1Be KOMHATbl C TAKEIbIMH 3aAUIHTHBIMH
wikadamu, NpenapaTopekyro, H3IMEpHMTENbHYIO, canumo3. OCHOBHOE LENeBOe Ha3HAUYEHHE
naboparopuu:

& [10ArOTOBKA MUILIEHEH M ChEM MarepHaiia ¢ 00lyueHHOH MOBEPXHOCTH MHLIEHEH,

e BbIJESEHHE, OYMCTKA, KOJHYECTBEHHOE ONpEACNeHHE aKTUBHOCTH ULENEBbIX

PanHOHYKIHIOB
H MX PAAMOHYKIHIAHON YHCTOTBI,
. NOAroTOBKA  paJMOAKTHBHBLIX  MarepuanoB  (MeTaulbl, pacTBOpsl) K

TPaHCTIOPTHPOBKE HA
MocKOBCKHit 3aBOJ MEAPARMONPENApaToOs MM OPYroMy notpedurento.

2.Cneunanu3nposannblii unkaorpon ULI-35

CxemMa KOMIIOHOBKH M30XPOHHOIO LMKIOTpPOHa npuBeaeHa Ha pHc. |. Maruuthoe
none yckoputens gopmupyercs B 3asope Ll-o6pazHoro anexrpomaraura (1500 mm, 6=360
MM) CHCTEMOH CNUPATbHbIX H CEKTOPHbIX LUMMM. CBOGOAHBIH BEPTHKANbHbIH 3a30p MexAay
371€MEHTAMH MarHuTHOH cucrembl (8=100 mMm) BIOpaH ucxoas u3 TpeDOBaHHii pa3MelLeHHs
180° myaHTa. AHasioroM Taxoil CHCTeMbl ¢ MaciTabhbiM k03(pduLHEHTOM paBHBIM 1,3
ABngeTcs uuknoTpon Y-115T [6], dororpadus kotoporo npueenena Ha puc. 2.

C uenbio 3HAUNTENBHOTO CHHXKEHMS MOMHOCTH, notpedasemoli maruutom [7],
MPEANONAraeTCs HCMOJbL30BATL OTHOCHTENPHO HEBBICOKYIO MHAYKUHIO B 3a30pe (By~12,788
kI'c) M HM3KOE 3HAUEHHUE NNOTHOCTH TOKa B 06moTkax (J<0,5 Almm®).
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Puc.1. Cxeva yuxirompona HI-35. 1- apyio vmaznuma, 2- ROHHBIR UCIMOYHUK,
3 - aKyYMHAA KAMEPQ, 4- CUCMeMA 6b1600A, 5- PE3OHAHCHAS CUCMEMA,
G-6ICOKOBAKYYMHUBIE HACOCH , 7~ NPOOHUKNU

1

Puc. 2.Baxyymuasn kamepa yuxiompona Y-115T



2.1. MarHuTHas cucTeMa

ITapamerpb! MarauTHoH cucrtems! unknotTpona MI1[-35 (tabnuua 2) nonyuexsl nyrem
JABYMEPHOIO pacyeTa MarHuTa METONOM CETOK C HCMOJb30BAHHEM 3KCNEPHMEHTaNbHbIX
pesynbraros HopMupoBaHus MarHuTHoro monst Y-115T [8].

Ha puc. 3 npuseneHa cxema pasMeLIEHHs! CIIHPANbHBIX M CEKTOPHBLIX LIHMM, a B
Tabauuax 3, 4 gaHel WX napaMeTpbl. [l DOCTHXEHUA MaKCHMaNbHOH TOUYHOCTH
U3rOTOBJEHNA WIHMM, HX OOKOBBIE MPaHHLIBI OMTHCHIBAIOTCHA MIOCKHMH H UMJIHHAPHUECKHMHU
noBepxHOCTAMH. Kaxknash muMMa COCTOMT M3 [IBYX wacTeil ¢ pajMycoM paspesa paBHbIM
=234 mm. Boifop pamuyca paspesa M pagHYcOB BHYTPEHHHX M BHEWHHUX OOKOBbIX
NOBEPXHOCTEH ornpenensercs Wexoast u3 TpeboBaHHi Ha BENMUYHHY BapHaUMH MarHHTHOTO
Mo, a TAKXKE YaCTHYHOTO (JOPMHPOBAHHSL CPEAHEr0 MAarHHTHOTO MO LHKJIOTPOHA.

Tabauya 2. Ilaparmempst MazHumHOU cucmemsl

Tun maruuTa LlI-oGpa3nbiit
Juamerp nosroca (M) 1.5
3aszop Mexay nomocamu (M) 0.2
3a30p MEKAY CIUPANbHbIMH LIHMMaMH (M) 0.1
MaxkcHManbHbIi YTO CIHPANbHOCTH (rpaa) 55
Yucno crnupanbHbiX WHMM 4
Yucno CeKTOPHBIX WHMM 4
Yucno rapMOHHYECKHX KaTylleK 4
Koneunsiii paguyc ycxkopenus (m) 0.65
Cpennee marautHoe none (Tn) :
B LEHTpE 1.28
Ha KOHEYHOM pasnuyce 1.33
MaxkcuManbsetil prraTTep MarHUTHOrG MO ~0,04
YacroTa akcuanbpHbix konebanud Q. 003
YacroTa paanansHbix konebanuii Q, 1 +1,035
CaBapuTHbie pasMepsl MarHuTa (M) 4,4x2,9x 1,6
TonuwwHa speM MarHura (M) 0.7
Cpennuii paanyc obMoTkH B30y aeHus (M) 1.1
PaccrosHue mMexay ueHTpamu oomMoTok (M) 1.0
Ceuenue 06MoTkH Ar+ Az (M) 0.625x0.425
Amnep-BUTKH 00MOTKH (KA) 170
TMnoTHOCTh TOKa Ha Mean (A/MMY) 0,5
MowHocTs nuTanus ooMoTtku (kBT) 15
Macca xenesa (1) 110
Macca meaum (1) 20
Tabnuya 3. Hapamempsr cnupansnsix wumm
I'panuua Ar=10-234 MM Ar=234-750mm
LI HUMMBI
[Mapamerp R MM P MM o-rpan | R:-mM p, MM | @,-rpan
BHyTpeHuas 182 166.4 128 468 344 .8 183.6
BrewHss 182 166.4 88 520 391.3 1473

R,-panuyc KpHBH3HBI, P, H (,-KOOPAMHATH! LEHTPOB KPHBH3HBI GOKOBbIX NMOBEPXHOCTEH

LIUMM.



Puc. 3.Cxenta passenfeniist CHUPAABIBIX 1 CCKITOPHBIX HIHALY
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Puc. 4. Kpusas navaznnynsanus saenuma B, vownocns nomeps I 6 odsiomke
GOIOVHCOCHNS U AMBC-6RMKN HAl 3A30p Macunmda By
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Tabauya 4. Ilapavempst cekxmopusix wenmm

Ar, MM 230-540 540-620 620-680 680-750
hl, Mmm 92 90 85 70
h2, MM 100 100 100 100

h1, h2 - paccrosiHne OT cpenHeit MIOCKOCTH IO MOBEPXHOCTEl CEKTOPHBIX LIHMM.

Ha pic. 4 npencrasnenbl pacdeTbl KpHBOH HaMarHH4MBAaHHS INIS 3a30pd MEXNY
nomocamu §=15 ¢M, B MpeanonoxeHHH 4T0 KOIPOHUMEHT 3anONHEHHS CRAHPalbHBIMH
wHMMamu pased 0,5. BuaHO, 4TO NOTepH amnep-BUTKOB Ha MArHHTOTIPOBOAE NPH HHAYKUHHK
B 3a3ope B ~13 k['c cocrasasitor meHee 10% OT COOTBETCTBYIOILHX NOTEPL B BO3IAYLIHOM
3a30pe, a noTpednseMas MOLIIHOCTb HE NPEeBbICHT ~15 kBT,

Ha puc.5 nokasaHbl paauManbHbIE PACMPEAENEHHS XAPAKTEPHUCTHK MAarHWTHOrO noJs
YCKODHTENS, MOJIy4eHHbIE TMyTEM HWCMONb30BAHUS Pe3ysibTaToB  (HOPMHPOBAHMA 11051
n3oxponHoro uukiaotpona Y-115T. OrknoHeHHe cpenHero nojs OT H30XPOHHOFO, MOJKET
ObITb CKOMIEHCHPOBAHO MYyTEM W3MEHEHHs npoduias CeKTOPHbIX wWwMMM. bamn nons B
LEHTpE CIY>XHUT A yy4lleHHs akCcHalbHOH (POKYCHPOBKH B LEHTPANbHOH 00nacTH.

PesynbTathl pacuera 4acToT cBOOOAHBIX akcHanbHbIX (0< Q, <0,3) W paaManbHbIX
(1<Q,<1,035) xonebanuil, npuBeleHHbie Ha puC. 6, MNOJy4eHbl AJA IKCMEPHUMEHTANbHBIX
3HAYEHHH BapHALIUN M H30XPOHHOTO MAarHUTHOTO TOJIA.

2.3.BbICOKOHACTOTHAS CHCTEMA H FEHEPATOP

PaccmoTpeHHe BapHaHTOB HUCMOJIHEHUA yckopsioleii BU-cucTeMsl ¢ TOYKH 3peHus
NIPOCTOTbI KOHCTPYKUHH, MUHUMH33LUHH MOILHOCTH NOTEPh, YI00CTBA peaj3ali CHCTEMbI
BaKyyMHOI OTKaukH Kamepbl YCKODHMTENs MoKa3ano, 4To HauGonee uenecooOpasHbiM
sBnAeTCA Mcnonw3osanHe 180-rpagycHoro nyanta npH pabote Ha mnepBoii  KpaTHOCTH
yactoTsl obpawenus =195 MI'u u nnockoit pe3oHaHcHOH nuHuM. CXEMaTHYECKH Takas
cuCTeMa npeiacTaBieHa Ha puc. 7. Bce BepTHKanbHble pasmepbl  OMpeRensoTCs
KOHCTPYKLIMeH MarHHTHOH CHMCTEMbI, a WHPHHA PE3OHAHCHOH JMHUM (pe30HAHCHAs AJMHA)
yROOCTBOM MOMAKIIOYEHHS BAKYYMHBIX arperaroB MpW AOCTATOYHOH MalioCTH MOTEPD.
Hapyxubifi panuyc ayanra - 700 mm, aneprypa - 30 mm. Crebenb pe3soHaHCHOH JIHHHM
wHpHHOH 500 MM H TosmmuuHOi 100 MM BBIMTOTHEH W3 ATIOMHHHEBOrO MPOKATa M NOKPBIT
MERHOH NIakHpOBKOii. bOkOBO# M BepTHKaNbHBIA 3a30pbl cocTasnawoT 150 MM, B kauectse
NPOTOTHIA PE30HAHCHON JIMHUM MOXeT CJYKMTb PE30OHAHCHast JIMHHMA LHKIOTpoHa Y-
115T (pazpabotka KO JISATT).

BxonHbie XapakTepHUCTHKH AyaHTa PAaCCUMTHIBAIHCH B ABYMEPHOM NPHOIMXKEHHH W
onuchiBaloTcA komOuHauueli ¢yukumii Beccens. Pe3onaHCHas JHHHS, BBUIY MaJioi
LIMPHHbBI, PACCUMUTHIBANACh B OAHOMepPHOM npubmxeHun. PacueTHble XapakTepHCTHKM
CHUCTEMbI HpeACTaBIeHs! B TaOnuue S.

Jnst BO3OykneHus  yCKOpPAIOIUEH  CHCTEMBI  LieNlecoo0pa3sHO  HCMOJb30BaTh
cranaapTHeii BU-reneparop Ha noaxomsinyrd MOIMHOCTb M 4acToTy, paboraiomuii Ha
cornacosanubiii Gpunep. Hactpoiika cucteMsl Ha pabouyro 4acToTy OyaeT OCYIHeCTBIATHCA
cucTemoii ha3oBoi aBTONOACTPOHKH.
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Puc.5.Paouarsneie pacnpedeienus Xapakmepucmuk Maznumnozo noast YCKOPUmeas
M - y2or chuparsnocmi, By - aunaumyoa 0CHOSHON 2apMOHUKH, By, - U30XPOHHOE HONE,
Boxen - cpeonee none yuxiompona ¥-115T
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Puc. 6.Pesynsmamst pacuema uacmom c80600HbIX QKCUANBHBIX U PAOUATbHBIX KOReGanull
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Puc. 7.Cxema 6bICOKONACMONIONU CHCHIEMb! YCROPUME. 15!

Tabauua 3. Hapamempvt BY-cucmemul

Pabouas vactorta Mlu 19.5
Yckoparouee HanpsaykeHHe kB 50
MoluHoCTh NOTEph B AAyaHTe kBt L5
MOWHOCTL NOTEPb B IMHUU kBT 10
Pe3onaHcHas piMHA JHHHK M 1.15

Bo30yxaeHne oCylLECTBAsETCA TMOBOPOTHOH TMMeTnell ¢ MakCUMaibHOH Naoaabio
~120 ¢M’, pacrionoxeHHOH B 3aaHell CTeHKe (3aKOPOTKE PE3OHAHCHON nnHun). aa rpy6oii
NOJICTPOHKH HaCTOThI HCHOJIB3YIOTCH TPUMMEDHbIE KOHAEHCATOPDI, pacnosioxkeHHbie BOIM3M
PA30MKHYTOrO KOHUA JIHHUH, Ui TOHKOH - MOBOPOTHAS NeTJis.

2.4,Cucrema BbIBOAA NYUKA

Jns BBIBOAA NPOTOHHOTO MyYKa W3 Kamepbl YCKOPUTENA HEOOXOAMMO OCYLUECTBHTH
/1Ba OCHOBHBIX mpouecca: BO30yxneHue panvanbHeix kosieOaHMi, B pe3ynbTare KOTOpPBIX
co3naercst TpebyemMbiii 3a6poc 4acTuu B gedsiekTop, U OTKIOHEHHE MyYKa Hepe3 pacCesHHOoe
MarHMTHOE TNoJie B 3aJaHHYI0 TOYKY Hayajia TpaxkTa TPAHCNOPTHPOBKH TMyYKa T1pH
cotuTI0IeHHH YCIIOBHI €r0 BEPTHKAILHONH U ropu3oHTalibHOM (hokycuposku. Jna 31oii uenu
B Kamepe YCKOPHMTESS AOJKHBI PAacrojiaraTbCs dJEMEHTbl 3a0poca M OTKJIOHEHHS Nyuka ¢
BO3MOKHOCTBIO OHCTAHLIHOHHON HE3aBUCHMOI PEryHPOBKH MX NONOXKEHHS M NApaMeTpos.
Tlpu paboTte Ha BHYTPEHHIOK MUILIEHb, KEJIATENbHO HMETb BO3MOXKHOCTb MCMOJIb30BaHUA
TEX e IEMEHTOB CHCTEMbI 3a0POCa, YTO 1 NPH BBIBOJE MY4Ka 3 KaMEPbl YCKOPUTEJIA.

AHanu3upys HM3BECTHBIC METOAB! PACKAYKH PaaHabHbIX KoneOaHuii ans JaHHOro
JManasoHa dHeprui H HHTEHCUBHOCTEH YCKOPSEMbIX HACTHL M YHUHUTbIBAA MPOCTPAHCTBEHHBIE
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OrpaHHueHHA N0 PACIIONOKEHHIO 3J€MEHTOB BbIBOJIHOH CHCTEMbBI B yCKOpHTeﬂbHOﬁ Kamepe,
MOXKHO ﬂp"ﬁTll K CC€AYHOUIHM 3aKTHOUCHHAM:

® yBEJIIIMEHHE PANHANBLHOTO Wara OpOHT 1A 3a1aHHOTO AHANA30HA HIMEHEHHS IHEPritl NpH
paboTe Ha BHYTPEHHIO MHIUIEHb MOXKHO OCYLIECTBHTH C {IOMOWbBK NapaAMETPHUYECKOrO
AeficTBUA  OAHOI  1UI ABYX JIOKajdbHbIX HEOAHOPOLHOCTEN TIOMs, PpEaTHu3yeMbiXx B
INIEKTPOCTATHYECKOM HAH MArHHTHOM BapHaHTax [9]:

® 118 TNONYYEHHS padHanbHOro 3adpoca 1+2 cM HeoDXoaHMblE 3HAYEHUS TPATIEHTOB
MarHHTHOTO MoJis HaxoasTcs B ananasoxe 200+300 "c/em.

® L3MEHEHIE JHEPril YCKOPEHHOro IMy4yka Ha BHYTPEHHE MHILEHH BO3MOXKHO NyTeM
NEPEMEIIEHNS CHCTEMbl OTKJIOHEHIIA COBMECTHO ¢ 00Ny4aeMoOH MHILEHbHO BIOJb Pallivea
yckoputens. JIns naHHOro A1ana3oHa 1I3MEHEHIIs JHepriy paaHaibHbiil caBHr cocTaBuT ~8
cM;

® Ans 3a0poca NyvKa Ha BXOM DJIEKTPOCTATHYECKOrO KaHana. pacCMaTpPHBAETCA NPHMEHEHHE
CNeusanbHbiX OOMOTOK TOUHOH PervIHpOBKIL amMmiuTyael H  ¢asbl  1-ii  rapMOHIKH
MarHHTHOTO NoJs.

OTkjoHstoWnii  kaHan, COCTOHT M3 4-x  cexkunit. IlepBas 13  Hux -
JREKTPOCTATHYECKAS C TonuHHOI centyma 0.6 mm i notenunanom 70 kB. sTopas -
IEKTPOMArHHTHas ¢ NOTPebAseMOil MOLWHOCTBIO ~6 KBT. TpeTbs u uereepTas - nacciisHbie
tdeppomarunTHbie dkpanbi. IIpi BbiBone H 110108 OyayT 1cnonb3oBaHbl GeppomMarHiTHbIE
CEKLIHH OTKJIOHAIOLWEro KaHana. Bee 3neMeHThl CHCTeMbl BbIBOAA Pa3MELIatoTCes B NI0J10BItHE
YCKOPHTENBHOIT KAMEPbI, HE 3aHATOH AyaHTOM.

2.5 BakyyMHasi CHCTEMA LHKJIOTPOHA

BakyymHass cHCTeMAa LHKIOTPOHA, o0ecreviBarollas HeOONOIHMbBIE YCNOBUS 1/ist
YCKOPEHits, TPAHCMOPTHPOBKH nyuyka 1 ycroiiunsoil  padoTel  BCEro  KOMIIEKCA.
PacCUMTHIBAETCS Ha NOJyYEHHE NpPEeAenbHOro BaKyyMa B Kamepe LINKIOTPOHA B npenenax
(2+5)-10° Top (6e3 myuka) u ~2-10° Top npu makcimanbhoii ra3osoil narpyske [10].
€031aBaEMOIi HaNyCKaeMbIM B HOHHbIH HCTOMHHK LIKJOTPOHA pabo4iiM ra3oMm, npi pacxoae
2+3 cM'/MuH.

Bakyymuas cHCTEMa BKAOMAET B ce(si: BAKYYMHYIO Kamepy IUKJOTPOHA, KOMILIERC
OTKA4YHOrO BaKyyMHOTO 00OPYIOBaHHs, YCTPOIiCTBA Hanycka H J03HPOBaHIIA padoUero rasa
B MOHHBIH MCTOMHHK LHMKIOTPOHA, a Takike CHCTEMY H3MEPEHHs BAaKyyma, anmnapatypy
yrnpasJienHs:, 6I0KHPOBKH H CHIHANH3ALIHH BAKYYMHBIM 000OPYAOBAHHEM LIHKAOTPOHA.

O6Gopynosanne BakyyMHO#i cHCTeMbl nuTaeTcs Hanpsxkenuem 220-380 B. ¢ vacroroii
50 Tu, makcumanbHas notpedasemas mownocTs 30 kBT, HOMuHanbHAas noTpediasemas
mowHocTL ~13.5 kBT

OO6wHii pacxoll OXAAKAAIOWEH BOMBI NP AABAECHHH HA BXOJE B arperats p=35 Kkr/cm’
CcOCTaBHT 20 I/MHH.

2.6.1Tpo6uuKH

Jlns  BCECTOPOHHEN AMArHOCTHKH MMAapaMeTpoB YCKOPEHHOrO TNyuka. a Takxe
HapaboTkH pagHOHYKNHAOB Ha uuknorporne HLI-35 ycraHosneno Tpi npobHuka (CM. cxemy
puc.1). :


http:pacxoJ.le
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MpoSuuk Nel, asumyt 270", ecnn 32 HyJb a3UMyTa NPHHATH JIHHHIO, NPOXOIALLYIO
yepe3 LUEHTP YCKOPHTENsA, NMapajielbHO KPOMKEe JAyaHTa, a OTCYeT a3MMyTa BECTH MpOTHB
YacOBOH CTPEJIKH, MepeMeLlaeTcsl BHYTPH [IyaHTa CO CTOPOHbI PE30HaTOpa LHMKJIOTPOHA H
nmeet pabouuit xon 690 MM, R=20-710 mm.

ITpobnuk Ne2, asumyr 27“30', amManazoH nepemewenus or 20 go 1075 mm n
npoGuuk Ned, asmmyt 169", nuanason nepemeiienus 734-1008 mm - GesnaderHbie n
pacCcHHTaHbl HA UCTMOJB30BaHHE MHOTOMYHKLIHOHANBHBIX CNab0TOUHBIX ronosok. IlpoGHik
Ned ucnionb3yercsi B OCHOBHOM TS HaOMIOAEHHA 33 XapaKTEPHCTHKAMH BbIBEAEHHOTO NyYKa
M3-32 MAJIOTO IHana3oHa nepeMetleHis no paamycy.

IpoBHuk Ne3, asumyT 120°, uMeer pabouuit xon B AManasoHe paauycos 140+750 mm.
OH oOcCHauweH TrojloBKaMH, CINOCODHBIMH BOCIIPUHHMATE CHJIBHOTOUHYIO HAarpysky ¢
MowHocTeio Ac 10 kBT, oxnaxnaercs AHCTHANMPOBAHHON BOJOH M npenHa3Ha4aercs juis
HapabOTKH PaNMOHYKJIHIOB,

2.7. HcTOYHHUK HOHOB

Jlnd  reHepauMu mnyvka C© LENbHO  YIPOIMEHHA 3KCIUlyaTaluM  MCOJIb3YeTcs
BHYTPEHHHH MOHHBIH MCTOYHHK NPOTOHOB THna [leHHMHra ¢ HAKaJIEHHbIM KaTOAOM M
H30NHPOBAHHBIM AHTHKAaTOAOM. T0On0BKa HMCTOYHMKA YKperuieHa Ha [BYX IUTOKaX ¢
nomoueo Obictpo paszbopHoro kpenaenus. IlpeaycmoTpeH wuOep AAS OTCOEAMHEHHS
MCTOYHMKAa M CMeHbl rojoBkH Onoka. [lnd OCTHUPOBKH nNONOXEHHS TronoBku Ojoka
HCNOJNB3YyeTCs WapoBoii wapHup. Kopnyc roioBkn HOHHOTO HCTOYHHMKA BBINIOIHEH W3 MeaH
M-1. On umeeT xaHanbl s OXNAXKAEHHS BOAOH, BXOA M BbIXOJ KOTODBIX HAaXOAMTCS B
BEepxHeii uactu kopnyca. [Tonsoa Boabl ocyliecTBasieTcs No TpyOkaM, pacroNOXKEHHbIM B
BepxHeM wWToke. Yepes HIKHMIT WITOK K roJIOBKe TOABOAMTCS ras W Hanpsixenue Karon
KPENHTCS K TOKOMOABOAAM, PaCcnoslOKeHHbIM B HIDKHEM IUTOKE. Hepes KaToa npoTekaeT ToK
10 300 A. Jiyra B pa3spsaaHOH kamepe rOpHUT MEXIy KATOAOM M aHTHKATOMOM, 3aKPErUIeHHbIM
Ha M30J19TOpe U3 HUTpHaa Hopa. ITnasma u3 pa3psaHoil KaMepbl BLITATHBAETCS YCKOPSIOLINM
3NEKTPUYECKUM TIofieM nayaHTa uepes auadparmy. Otcoc u  dopmuposaHue nyuka
OCYILECTBIAETCA C NOMOLUBIO NyJepa, YCTAHOBJIEHHOrO Ha KpoMke ayaHTta. I[IpenycmoTpena
BO3MOXHOCTb UMITYTbCHOH paGoThl HOHHOTO HCTOYHMKA.
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Anenvukuii 10T u 1p. ) P9-99-250
Hsoronnslit urknorpon ML-35

TIpMBOAATCS OCHOBHBIC MapameTpbl M30XpoHHOro uukiotpoxa M1I-35, cipo-
€KTMPOBAHHOTO Ul YCKODPCHMS IyuKa MPOTOHOB 10 3HepruM 35 MaB, umerouero
UHTeHCHBHOCTD 10 500 MKA. HUKIOTpOH npeaHa3HadeH sl HapaboTKH MeIMLUHH-
CKHMX HM30TOIIOB B IPOMBILIICHHBIX MaciTabax. B npoexTe npeaycMoTpeHa MUHH-
MaIbHas MOLIHOCTb HMTAHHSA CHCTEM LMKJIOTPOHA. AHATOTOM MAarHMTHOH H BBICO-
KOYACTOTHOH CHCTEM YCKOpHTeENs aBnsetcs UHKIoTpod Y-115T, koTopsiit usroto-
BiIcH U pabotaeT B HacTosllee BpeMs. [lpy co3RaHMM UMKIIOTPOHA NPEANoaraeTcs
UCIIOB30BaTh TEXHHYECKHE PELUICHUS U KOHCTPYKTHBHbIE MPOpabOTKH, BHIMOIHEH-
HBIC paHee U ONpoGOBaHHBIE B IKCIUIyaTallMH Ha JPYTHX YCTaHOBKaX.

Pabota seimonHeHa B JIaboparopuu snephsix npotnem OHSIH.

Coobwenne OObeIMHEHHOTO HHCTHTYTA SAEPHBIX HccnenoBanuil. [TybHa, 1999

IMepeson asTOpOB

Alenitsky Yu.G. et al. P9-99-250
Cyclotron IC-35 for Isotope Production

The main parameters of the isochronous cyclotron IC-35 systems for the ener-
gy of protons 35 MeV and the intensity of beam ~ 500 uA are presented. This cy-
clotron is intended for production of the medicine isotope of industrially volume.
The minimal power consumption of the cyclotron systems in this project was pro-
posed. Analog of the IC-35 is the Y-115T cyclotron, which was manufactured and
is now in use. The technical and construction decisions, which are used for another
working cyclotrons are proposed to be used for this cyclotron creation.

The investigation has been performed at the Laboratory of Nuclear Problems,
JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 1999
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