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Mo.aen~rpoaaHae MarH~rTHoro nonS! ueHTpanbHOH o6nacTH 

UHKnOTpOH8 

P9 - 10117 

Dpoae.aeHo accne.aoaaHHe BnKSIHHSI aKCHallbHbiX OTBepcTHH B nomocax 

3neKTpoMarHHTa Ha pacnpe.aeneHHe MarHHTHoro nong B ueHTpanhHOH o6nacTH. 

PaccMOTpeHa TaK:>Ke B03MO>KHOCTh ~rcnonbaoaaHHSI aKc~ranhHbiX OTBep
CTHli .anSI 3tjM!JeKTHBHOH B8KYYMHOH OT-K8'1Kif pa6o'!ero raaa, ITOCTyiTaiOmero H3 
HOHHOrO HCTO'IHHK8, 

Pa6oTa BhmonHeHa B fla6opaTop~r~r Sl.aepHbiX peaKUHH OH.HH. 

Coo6weHMe 06be~MHeHHoro KHCTKTyTa H~epHNX Kcc~e~osaHM~ 
,ay6Ha 1976 

Gulbekian G.G. et al. 

Simulation of the Magnetic Field in the 
Central Area of the Cyclotron 

P9 - 10117 

The effect of the axial holes in the electromagnetic 
poles on the distribution of the magnetic field in the 
central area has been studied. There has been considered 
also the possibility of using these holes for the effecti
ve vacuum evacuation of the working gas feeded by the ion 
source. 

The investigation has been performed at the 
ry of Nuclear Reactions, JINR. 
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0 1976 06WdUIIl'lf11Wil UNCauaya Jldl'pNWX IICCAl'd060NIIiiJl.)I6NO 

Ba)!{HhiM aonpocoM np11 coanaHI111 U11KnoTpOHOB - ycKo

PI1TeneA TH)!{enhlX 110HOB HBnsreTCH ll0BhlWeHI1e CTeneH11 YTI1-

ni138U1111 110HOB, nonyqaeMhlX 113 11CTO'IHI1K8, 'ITO !lOCTI1f'8-

eTCH TillaTenbHhlM ~OpMI1pOB8HI1eM M8f'HI1THhlX 11 aneKTp11'le

CK11X noneA B ueHTpanhHoA o6naCTI1 U11KnorpoHa np11 pac'leTe 

rpaeKTOpi1A !lB11)!{eHI1H liOHOB Ha 3BM I 1,2/. 
nnsr U11KnOTP?Ha Y-400, coopy)l<aeMOf'O B HacTosrmee 

speMH B OvUH1 3
/, 6ynyr np11MeHHThCH pa3pa6oraHHhie B 

na6opaTOpi1H BHyTpeHHI1e 11CTO'IHI1KI1 liOHOB llYf'OBOf'O Tl1-

na/47. TaKHe 11CTO'IHI1K11, XOTH H HBnHJOTCH B H8CT05Iillee 

BpeMSI H81160nee MOWHhiMH, 11Me!OT npenenbJ no liHTeHCiiB

HOCTH 11 3apsrnHOCTI1 liOHOB. KpoMe roro, pa3MerueHI1e 

11CTO'IHI1K8 B pa60'leM 3a30pe Of'paHI1'li1BaeT B03MO/KHOCTI1 

aBTOHOMHOH peryn11p0BKI1 Maf'HI1THOf'O nonsr, 11CllOnh30B8HI1Sl 

6aH'll1pOBKI1 110HHOf'O ny'!Ka, OllT11MI13aUHH KOHCTpyKUI1H 11C

TO'IHI1Ka /S-7 I 11 r.n. 

Bo3MO)!{HOCTh HcnonhaoaaHHSI Ha UHKnoTpoHe Y-400 
11CTO'IHHKOB npyr11X Tl1ll0B /8,9/, C 6onee BbiCOKOH CTelleHh!O 

3apSI!lHOCTH 110HOB,CBSI38Ha C Heo6XO!l11MOCTh!O pa3MerueHI1SI 

11CTO'lHHKa BHe 3a3opa UliKnoTpoHa. B aToM cnyqae 11Meercsr 

B03MO)!{HOCTh 11H)!{eKUI1H HOHOB OT BHeWHef'O 11CTO'IHI1K8 

qepe3 aKCiianhHhlA KaHan, BhlnonHeHHhlti B BepxHeti 6anKe 
11 non10ce aneKTpOMaf'HI1Ta UliKnOTpOHa /10/, C yqeTOM He

o6XO!l11MOCTH pa3MerueHI1Sl B 8KCI1anhHOM KaHane ~OKYCH

pyiOWHX aneMeHTOB ( KBanpynoneti, coneHOH!lOB Hnl1 nHH3 

BeHuensr) ll118MeTp 9TOf'O KaHana Bbi6HpaeTCSI paBHb!M 

- 150-300 MM. BMecTe c TeM 5ICHO, 'ITO aKCiianhHbiA 

KaHan TBKOf'O !lHBMeTpa He!1368)!{H0 Bhl30B8T B03MYW8HI1e 

Maf'HiiTHOf'O nonsr B UeHTpe UHKnOTpOHa. Tio9TOMy nnsr 
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Bbi60pa OCHOBHbiX pa3MepOB KaHana Tpe6yeTCSI npOBBLlBHHB 

MaPHHTHhlX H3MepeHHA Ha MoaenH. MoaenHposaHHe pacnpe

aeneHHSI MaPHHTHOPO nonSI ocymeCTBnSinOCb Ha CTeHilB MaP

HHTHhlX H3MepeHHH (MaPHHT C ilHaMeTpOM DOniDCOB d = 
= 650 MM H B03ilyiiiHbiM 3a30pOM 0 = 110 MM) • 

HaMepeHHSI nposoaHnHCb aaTqHKOM Xonna c 3neKTpOHHOA 

TeMnepaTypHoA cTa6HnHaauHeA. PerHcTpaUHSI 3.a.c. Xonna 
llpOH3BO!lHnaCb UHQ:lpOBbiM BOnb'V!eTpOM THIIa "Solartron". 

llaTqiiK Xonna 6hm OTKanH6posaH no aaTqHKy SiaepHoro 

MaPHHTHOPO pe30HaHca, Kanii6pOBOqHaSI Kpll:BaSI npe!lCTaBnSI

nacb B BH!le nonHHOMa. ToqHOCTb ycTaHOBKH aaTqHKa 

Xonna no paaaycy paBHSinacb ±.,0,5 MM. HaMepeHHSI nposo

ilHnHcb Ha ypOBHSIX noneA 15, 21 H 23 K3. 

Ha pHc. 1 npeacTasneHw paaaanhHwe pacnpeaeneHRSI 

MaPHHTHOPO llOnSI B 3aBHC!iMOCT!i OT ilHaMeTpa OTBepCTHH 

B noniDcax 3neKTpoMarHaTa. BenHqHHa HeoaHopoaHocTeA 

B 3TOM cnyqae onpeaenSieTCSI reoMeTpHeA H cna6o aaBHCHT 

OT ypOBHSI BHBIIIHBPO nonSI (p ll:Co 2a). 3aBIICHMOCTb MaKCH

ManbHOPO nposana MarHRTHoro nonSI oT oTHorueHaSI D/8 
npeacTasneHa :-Ia pH c. 26. Ebmii noao6paHbi K03cpcpHUHeHTbi 

3aBHCHMOCTeA MaKC!iManbHOH HBOilHOpOilHOCTH M~~HHTHOPO 

nonSI oT senHqll:Hbi aaaopa II aHaMeTpa oTsepcTaA B noniD

cax. Tip!i 8TOM XOil 3aBHCil:MOCTeA paccqll:TbiBancSI MeTO

ilOM Mar HliTHbiX aapSI!lOB I 11/. 
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P11c. J. PaaiianbHoe pacnpeaeneHHe MaPHIITHoro nonSI B 

38BHCHMOCTil: OT Llii8MeTpa aKCHanbHhlX OTBepCT!iH B DOniD

CaX 3nBKTpOMaPHil:Ta. 

Pacxo•aeHae pacq~THhlX H 3KcnepaMeHTanbHhlX aaHHhlX 

COCTaBnSieT OKOnO 10%. B CIICTeMe BHBIIIHeA aKCHanbHOH 

HH*BKUHII co6CTBBHHO KaHan AnSI nyqKa MO*BT 6hlTb Bhl6paH 

LlHaMeTpOM OT 30 ilO 60 MM llp!I LlliaMeTpe KaHana, Tpe6ye

MOPO llnSI pa3MBIIIBHI'ISI cpoKyCHpyiDIIII'IX 3neMeHTOB, OT 150 
ao 300 MM. Tio3TOMy.Hccneaosanocb snaSIHHe Ha pac

npeaeneHIIe MaPHil:THOPO llOnSI aanonHBHI'ISI 6onbiii!iX OTBep

CTHH B noniDcaX •ene30M CO CTOpOHbi 3a30pa (pH C • 3) • 
BIIIlHO, qTo HeoaHopoaHOCTb MarHil:THoro nonSI cTaHo

BI'ITCSI MeHee 1%, ecna OTBepCT!iB ilHaMeTpOM 150 MM 3a

llOnHeHO •ene30M Ha Bb!COTy 30-:40 MM. 
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PHc. 3. BnHSIHHe Ha MaKCHMallbHYIO HeoaHoponHoCTh Mar

HHTHoro nonSI rny6HHbl 3anonHeHHSI )l(ene30M OTBepCTHH 

B noniOcax. 

nnSI pacqeTa TpaKTa TpaHcnopTHpOBKH nyqKa HOHOB qe

pe3 aKCHanhHbiH KaHan H CHCTeMy llOBOpOTa nyqKa B Me)lHaH

HYIO nnocKOCTb npoBonHnHCh H3MepeHHSI aKCHanbHbiX pac

npeaeneHHH Mai'HHTHOI'O nonSI Ha OCH OTBepCTHH. YqHThlBa
nocb, qTQ napaMeTpbl Mai'HHTHOI'O nonSI TaK)I(e cymeCTBeH

HO BnHSIIOT Ha pa6oTy BHyTpeHHei'O HCTQqHHKa llYI'OBOI'O 
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nma /s/. Ha pH c. 4 npeACTaaneHbi aKCHanbHbie pacnpe
AeneHHg MarHHTHoro nong B o6nacru 3a3opa Ang AHaMeT
poa oraepCTHii B nomocax 50 H 150 MM. Ha pH c. 5 npu
BeAeHo pacnpeAeneHHe Mai'HHTHOI'O nong B 8KCHanbHOM 
KaHane, H3MepeHHOe Ha 9neKTpOMai'HHTe UHKnOTpOHa 
Y-200TI BapiiiaBCKoro yHHBepcuTera. Benwmaa nong a o6-
nacTH gpMa cocraanger oKono 2 K3. 
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Puc. 4. MaKCHManbHag HeOAHOPOAHOCTh MarHHTHoro nong 
B 3aBHCHMOCTH OT paccrogHJig OT MeAHaHHOH nnOCKOCTH. 
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Puc. 5. PacnpeAeneHHe MarHHTHoro nang aa ocH aKcuanh
aoro KaHana UHKnoTpoaa Y-200TI BapiiiaacKoro yHuaepcu

rera. 

f1pH yCKOpeHHH TgMenhlX HOHOB B H30XpOHHOM UHKnO
TpOHe ocHOBHhle norepu o6ycnoaneHhl ux nepe3apgAKOii aa 
ocraToqHOM ra3e B aaKyyMHOii KaMepe. B cnyqae ucnonb-
30BaHHg BHyTpeHHero llCTOqHJiKa HOHOB OCHOBHOH ra30BOH 
HarpyaKoii smngercg HaTeKaaue pa6oqero ra3a H3 liOHHoro uc
roqauKa, paaaoe 0,5 - 2 cM 3 /MHH Ang ra3oa aT Xe AD 

Ne cooTaeTcTaeaao. 
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3KcnepHMeHTanhHO HSMepeaaoe panHanbHoe pacnpe

neneaHe naBneHHH B uearpanbaofi o6nacTH UHKnorpoaa 

Y -300 npHBeneao aa p II c. 6a. Ha pH c. 66 npencraBneHbi 

pesynhTaTbi pacqera panHanbHbiX pacnpeneneaHfi naBneHHH 

nng Ne, Ar, Xe H ocraTO'IHoro rasa B sasope UHKnorpoaa 

Y-400 npH nepH¢epHfiHofi cKopocTH OTKa'IKH 28000 nlc 
(no asory). 

C y'IeTOM BhlCOKOrO naBneHHH rasa B UeHTpe UHKnOTpO

Ha OKOnO HCTO'IHHKa npencTaBnHeTCH BOSMO~HOH OTKa'!Ka 

'IaCTH rasa 'Iepes aKCHanbHOe OTBepCTHe, npH'I8M BenH'IHHa 

f21 D.H% 

a) 

Ho o 

5) 

~ 
-------< 

• I It ~ 
tc.h>5 I fYl2=5 

/ -

R[o~J 

PHc. 7. PanHanhHoe pacnpeneneHHe MarHHTHoro nang npH HC

nonb30BaHHH 3arnylll8K C lll8CTHanuaTb10 OTBepCTHHMii ci> 20 MM. 
a) 6e3 KOnbU8Bb!X l!IHMM, 6) C KOnhU8Bb!Mii l!IHMM8MH. 
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IIpOBODHMOCTH aKCHallhHOPO KaHana OTKaqKH DOll*Ha COCTaB

liSITb - 200-300 nlc. 
C 3TOH U8llbl0 B 3arnyrnKaX, HM8IOlllHX cp 150 MM R Bbi

COTy 60 MM, 6b!liH IIpOCBeplleHbl 16 OTBepCTRR cp 20 MM 
u o6rnei1: rrporrycKHOH crroco6HOCTbiO 300 nlc (puc.7a), 
qTo 3KBHBalleHTHO ITO rrpOBODHMOCTH ODHOMY OTBepCTHIO 
B 3arllylllKe ¢5 CM. CrpyKTypa C MHOPRMR Mallb!MR OT
BepCTHSIMH Bb!6paHa H3-3a B03MO*HOCTR YDOBlleTBOpHTellb
HOPO lllRMMRpOBaHHSI MaPHHTHOPO IIOllSI C IIOMOlllblO TOHKHX 
KOllbU8BblX lllRMM (pH C. 76), qTo, KaK IIOKa38llH 3KCIIe
pHM8HTbl1 TpynHO cnellaTb DllSI ODHOPO OTBepCTRSI cp 5 CM 
(eM. puc. 1). 
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