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UHKnH4eCKH~ HMnnaHTaTOp TR~en~x HOHOB ~U-100 npegHa3Ha4eH 
gnR nonY4e H~R YC KopeHHNx TR*en~x HOHOB OT 60pa go aproHa C 
3HeprHe~ - 1 M3 B/ HYKn . H HHTeH CHBHOC Tb~ 10 12 ~ 1013 c- I '1 

OAH~ M H3 Ba*H~X 3Ta~OB npH c03gaHHH ~U-100 RBHnOCb ~OPMH

pOBaH~e Ma rHH THo ro nonR, 06ecne4HBa~~ero yCTO~4HBoe H H30XPOH
Hoe YC Ko p e HHe HOHOB go KOHe4HO~ 3HeprHH. 

nOCKon bKY HMnnaHTaTOp ~U-1 00 YCKopReT TR*enble HOHbl npaKTH
4eC K~ C ogHHaKoBo~ 3HeprHe~ npH ~HKcHpoBaHHoM YPOBHe MarHHT
Horo nonR, a TaK*e C uenb~ CYI~eCTBeHHoro ynpo~eHHR KOHCTPYK
UHH H 06ner4eHHR ycnoBH~ ero 3KcnnyaTaUHH G~no peweHO ~OPMHPO
BaTb MarHHTHoe none C nOI~O~bIJ TonbKO ~ene3Hblx Macc GC3 npHMe
HeHHR T OKOB~X KoppeKTHpY~~HX KaTyweK 2 . 

Ma rHHT HaR CTpYKTyp a MU-100, nog06Ho CTpYKType Y-200, Y-200n 
H y-400, c03g ae TcR 4eT~PbMR napaMH ceKTopOB C npRM~MH rpaHHuaMH. 
DnR nonY4eHHR Tpe6yeMoro YPOBHR cpegHero MarHHTHoro nonR He 
HHme 19 KrC 14TO 06ecne4HBaeT gocTH*eHHe He06xogHMo~ 3HeprHH 
HO HOB 1 M3 B/HYKn. I H Bbl60pa OCHOBHblX napaMeTpOB MarHHTHO~ CTPYK
TYPW 5wna c0 3gaHa Mogenb 3neKTpOMarHHTa B MaCWTa6e -1:6. 

~C XOgH~~ BapHaHT MarHHTHO~ CTPYKTYP~ MogenH H~cn ceKTOp~ C 
yrnoBo~ npOTR~eHHOCTb~ 45°. 

M3MepeHHR, B~nonHeHHwe Ha MogenH, nOKa3anH, 4TO B 3TOM cny 
4ae npH 3a30pa x B xonMe H gonHHe 20 MM H 110 MM COOTBeTCTBeHHO 
YPOSCH b MaiHHTHoro nonR COCTaBnReT 18 KrC /pHC . 1/. C uenb~ no
ny4eHHR pa604ero YPOBHR MarHHTH oro nonR /He MeHCC 19 KrC/ 6e3 
YBenH4 e HHR aMnepBHTKOB OCHOBHO~ 06MOTKH B036y)xgCHHR H 6e3 H3Me
HeHHR 3a30~OB B xonMe H AonHHe yrnoBaR npOTR*eHHOCTb ceKTopa 
Gwna YBenH4 e Ha g o 56° . ~naTTep MarHHTHoro nonR npH 3TOM YMeHb 
waeT CR Dccro Ita 5 / , 4TO Hecy~ecTBeHHO C T04KH 3peHHR BepTHKanb
HO~ yCTO~4MBOC T~ HO HOB. nonY4eHHoe pacnpegene H~e cpeAHero Mar
HH THo ro no n R no p Bg HYCY nOKa3aHO Ha pHc.1. 

YB c nH4 CHHC y r noBo~ npOTR*eHHOCTH ceKTopOB YMeHbwaeT yrnOBY~ 
npOTR ~CHHOC Tb gyaHTo B, pa3Me~eHHWX B ABYX npOTHB OnonO*HWX gonH
tiClX . AO 34 n . 'HO npH BogHT K yMeHbweHM~ Ha60pa 3 He prHH 3.3 060 POT 

nO gHa 7/ 13¢$eKT~BHoe yCKopR~~ee Hanp A*e HHe U = 4 U sin-
3$ g 2 

rge UI( - a,mn MTYA Hoe 3 Ha4eHHe YCKOpRtOl4 c rO HanpR* e HHR, fj g - yrno
Ba R npoT R *~ H HOCTb Aya HToB , n - HOMep r apMoHHKH YCKo peHHR /. 
B HaweM cnY4ae 3TO Bn onHe Aon y cTHMo. 

Dn A o6ec n e 4e HHR Hc 0 6xoAHMor o nOAbeMa nonR Ha KOHe4H~X paAMY
cax Kp a R c e KT o pO B 6~nH BwnonHeH~ C ~aCKO~. HaH60n bWH~ BKnag $ac
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Ka AaeT B6n~3~ KpaR ceKTopa, T.e. TaM, rAe 3TO Ha~60nee He06
XOA~MO I p~c.2 /. 


Pe3ynbTaT~ MOAenbH~x ~ 3 MepeH~~ 6~n~ nono~eH~ B OCHOB Y np~ 
¢OpM~ poBaH~~ MarH~THoro nonR ~~Kn~4eCKoro ~MnnaHTaTopa ~U-l 0 0 . 

3Ta pa60Ta BenaCb OAH OB pe MeH HO no ABYM H e 3aBHCHM~M Ha npaBne
H~RM: nepBoe - ¢OpM~poBaH~e nonR B ~eHTpanb HO~ 06naCT H, BTO
poe - $OpM~pOBaH~e nonR B pa604e~ 06naCT~ YCKope HH~X ~OHOB. 

~nR ~ccneAOBaH~R AB~me H HR ~OHOB B ueHT pe ~U -l00 ~cnon b 30Ba 

naCb nporpa MMa CENTR. rOp~30HTanb HaR KOMnOH e HTa 3neKTp~4eCKO
ro nonR B YCKopRlrnqe M 3a30pe npeAc TaBneHa B $opMe rayccoBoro 
pacnpeAeneH~R, Ma r H~THoe none 3aAaBanocb B B~Ae KapTbl nonR , 
a 4~cneHHoe ~HTerp~pOBa H ~e y paBHeH~~ AB~meH HR npoBoA~nOCb Me TO 

2 

AOM PYHre- KYTTa 4-ro nOPRAKa/S/.AnR paC4eTa 6~nH B~6paH~ cneAY~
~He HCXOAH~e AaHH~e : 

YCKopReMaR 4aCTIII1.4a A / Z 5, 71 

HOMep rapMOHHKH YCKopR~ero HanpRmeHHR 4 

senH4HHa cpeAHe ro MarHHTHo ro nonR B - 19,2 KrC 

a MnnHTYAa HanpRmeHHR Ha AYaHTe Ug - 50 KB 

yrnosaR npOTRmeHHOCTb AyaHTos 8~ - 340 
sa30p HCT04HHK-nynnep Q 4 MM 

BenH4H~a YCKopR~ero sasopa CD - 10 MM 

anepTypa AYaHTOB HDD - 20 MM 

paAHYC YCTaHOBKH HCT04HHKa R MCT - 40 MM 

B s a pHaHTe nnocKonapa.nnenbHoH KOH$1rypa4HH 4eHTpa HU-l00 
InoA06Ho 4HKnOTPOHY Y-4001 npH anepType AyaHToB 20 MM H np06oH
HOM HanpRmeHI1H no HanpasneHH~ MarHHTHoro nonR 25 KB/cM SOSAYW
H~~ sasop MemAY non~oaMH Aon*eH 6WTb He MeHee 80 MM. TaKOH sa
sop He 06ecne4l1saeT saAaHHoro YPOBHR CPCAHero MarHI1THOrO nonA. 
n03TOMY 6wno pewe HO npOAnI1Tb nepHOAH4eCK~ c eKTopHYO CTPYKTyPY 
n04TH AO caMOro ~eHTpa, a cpeAHee MsrHHTHoe none Ha nepBWX 060
pOTa x ¢oPMHPOB8Tb He no paAHYCY, K8K 3TO AenaeTCR 06w4HO, a no 
o p6HTe 4aCTH~W. TaKHM 06pasOM, 8 OTnH4He OT ~HKnOTpOHOI Y-200 
H Y-400, rAe aosAe~cTBHe ceKTopoa Ha ABH*eHHe HOHa npORBnAeTCA 
TonbKO 4epes nooTopa-Asa o6opoTa p Ha HU-l00 ¢oPMHPossHHe paAH
a n bHoro H aKCHanbHoro ABH*eHHR 8 ceKTopHoH CTpYKType H84HHaeTCA 
Ha nepSOM *e 3Tane YCKopeHHR. 

npH YCKopeHHH HOHOI Ha 4eTeepToM rapMOHHKe $aSOBoe A8HMeHHe 
l$aso BwH saxaaTI 04eHb CMnbHO 38SHCMT OT 83HMyTanbHoro nono.e
HHR HCT04HHKa HOH08. PaC4eTW nOK8SanM, 4TO onTHManbHoe no ~ao
80~Y ASH*eHM~ M, cneAOBaTenbHO, no Ha60PY 3HeprHH aSHJ4yTanbHOe 
nono*eHHe MCT04HMK8 COCT8anReT 20° OTHOCMTenbHO OCH AY8HTO•• 
npH 3TDM B YCKopeHMe 3axasTWaaeTCA AMana30H CTapTOBWX tea 
4~CT _25°. B HaweM cnY4ae ~eHTp aepTHKanbHoro OTBepCTMA nQA 
HOHHWH HCT04HHK AHSJ4eTpOM 47 MM pacnono*eH n04TH H8 OCH ceKTopa. 

YCKopeHHe Ha 4eTBepToA rapMOHHKe nPCAnonaraeT CHH~S8HOe 80a
6Y*AeHHe AYaHToa . n~e Bcero 3TO MO*HO CAenaTb, COCAHHHa AYaHTW 
*eCTKO~ nepeMW4KoH 4epea ~eHTp ~HKnOTpOHa. AnR 3Toro 6wna awnon
HeHa npOT04KS no OCH AYaHTOB WHP"HO~ 35 MM C ~M aasopoM • AO
nHHe 110 MM. 

TaKHM 06pasOM, sacaepnoaKoH OTBepCTHR nOA HOHHWH'MCT04HHK M 
npoT04KOH nOA nepeHW4KY 148 ~eHTpa ~MKOOTpOHa 6wno YAaneHO AO' 
eonbHO 3Ha4MTenbHoe KonH4eCTSO *ene8HWX Macc. 4TO, OAHaKO, HO 
noam-ulno ... 03 !!IeJI""IHHy CPCAHero nOl1A 110 op6HTe HOHa, a TalOlle H 
4K>PMY Op6HTbI H8 IlepaOM 06opoTe ,)4 Ha xapaKTep (lasoBoro A8K*eHHII . 
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PYlC . J. Ll e ~ITParIbHaH 06JlaC Tb HU-) 00 B rmaHe H TpaeKTopHH 

HO Ha 40 Ar 7 ~ Ha u e pD bl x 060pOTax . B = ) 9 , 2 Kr C , R
HCT 

= R nynn = 40 MM, Ug = 50 KB . ) - C'b eMHa H u;eHTp arI b HaH 

HaKJl a,D;Ka Ay\aMeTpOM J 30 MM, 2 - SepTHKarIbHblH H OHHbUf HCTO<!

HHK. 

3TO 06bACHAeTCA TeM, YTO yacT~4a YXOA ~T ~3 AOBonbH O cnO~HO~ 

Ma rH~THO~ CTPYKTYP~ 4eHTpa , c AenaB Bcero Ton b KO 3/ 4 060po Ta. 
~anee YCKopeH~e npOAonl~aeTCH B T~aTenb HO C$OPM~ PO BdHHO~ n ep ~o

A~yeCKO~ MarHM T HO~ CTpY KType. reo MeT p MA 4e HTpan bHo~ 06naCTM 
1-il\-100 B nnaHe ~ TpaeKTop~A ~OHa Ha nepBblX ABY X o60poTax nO Ka
3aHbi Ha pMC. 3. 

HaGop 3HeprMH 3a 060POT AnA 4eH Tpanb Ho~ CTapTOBOn ¢a3 W co
CTa BIlfl eT 0 ,9 1 E M aK c • Oa 30Boe ABM!KeHMe Hd n ep BblX ABY X o60poTax 
nOKd3 aHO Ha pMc .4. 

B Ka4e CT Be OAHO~ M3 onpeAenA~MX xapaKT ep~CTMK npH B~6ope 

reOMe T p~M u e H T panb Ho~ 06Il aCT H paCC Ma T p ~ BanOCb d KC ManbHo e ABM )f(e 
HMe yCKopfl~~e r 0 ~OHa. 

B Ha weM cnyyae ~OHW Ha nepB~X )f(e ca H T~MeTpax ABH)f(e HM R ~cnw
TbIB a~T $OKyc~py~ee B03Ae~ cTBMe 3neK Tp H4 eC Koro no nA ~ KpaeBoro 

non A ce~ TopoB. 1!>0KYCM PYKlU.\ee Ae~C T BMe KpaeB OI (J n onA UKd 3blBaeTCA 
r opa 3Ao cMflb Hee, y e M Ae~CTBHe 3ne KTpH4eCKoro nonA , M RBnRe T CA 

onpeAenA~MM An A BeJ1~Y HHbl a"1nJllnYA~ Be p TMKan b Hblx Kone6a HHI1. 
n p oBeAeHHbl e paeYC Tbl nOKd 3 a nM, YTO aMnn MTYAa Be pTMKanbH~x Kon e 

6d HM~, n o n yYeH't .1A n pH n pox01HAeHMM nepoor l) . fl O nYTH ABH)f(e H~R MOHa, 
c eKTOp.J , He y~leH b W.le T C R B Te qeHl1e HeCKonb K~IX oGOpOTOB. nO Ka MOHbl 
He flp~oG pe ryr ~uc r H rH Y T y~ 3Hepr~~ . 
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PH~ . 4. llla30Boe AB Hi!(ell l1e H O H .:l 10 Ar 7 • ll a nepBblx oBopOTax. 

~c r.neAO BaH~e xapaKTepa aKc~anbHo ro ABM~eH~A B 3aBM C ~MOC TM 

OT yrna nOBopOTa I1CTOYHM Ka ( y) BOKpy r C Boe~ OC I1 / ~ ! nOKa3ano, 


YTO Pd3BOPOT ~ CT04 HI1 Ka Hapy~y (y '> 0) npl1BOAMT K pe3KOMY YBe


nH 4e HI1~ aMnnM T Y~~ BepT MKa nbH WX Kone6aHM~ Bcnc AcTB Me c ~nbHo ro 


(PO KY CI1PYKlU.\ e r o Ae~C T BI1R ne p e oi1 r- paH l1 4bl ceKTopa . Pa 3BopOT ~e MC

TOQH HI<a BHYTP L (y < 0 ) npl1BOAHT K YMel-lbWel-lMKJ qJO Ky c~p YlOll\er o Ae~ 


CTBHA nepBO~ no nyTM ABH~eH~A r paH~~~ c e KT opa ~ YAOB n e TBopMTenb


HOMY dKCMan b HOMY A BM )KeH ~~ Ha nocneAYIOq~x 3T<ln <3 X YCKo p e HMft. 


A~ana 30H CTapTOB~X ~a3d 3aXB~yeHHWX 9 YCKopC HMe, p a CWHpReTCR 

npM 3TOM AD tlciJ = - 70 -'- -10 . AnR HyneBo ro nonOl,(eH~A MCTOY

cr 0 0 
HMKa (y=O) t1ciJ = -20 -;- 0 /p~ c .5 /. 

CT 
~OpMMPoBaHMe MarH~THor o n onH B OCHOBHO~ pa604e~ o6nac T~ y c

Ko p eHHR HOHO B ocy~ecT BnAnocb, nOA0 6 Ho ~MKnurpoHy y - 40 0 , KOM6HHH 
p OBaHHWM c noc060M . 

rp"{6oe WMMMMpOBa HMe Mar H ~ T Ho ro n OIlR 6wno ocy~ec TBnCHO no pe-
3ynbT.naM MOAenbllblX H3MepeHM~ KonbqcBblMI1 WI1MM d MH, eblnonH CHHblMM 
Ha BI~jTpC Hl-I ei1 n OBepxHoc Hl c eKTop UB. 

f o ltJ{oe WMMMI~pUBa l rl1e ocy~e c T efl R JIOl. b ~ 3Mel-leHI1~M yrnoBo~ npo 
T A~eHI~OC TH ce KTOP ,l n YTeM npO!lJMflHPOB 311~IA C'bC"1110H 60KOB0i1 HaK flaA KH. 

epeOlia4anb HO 6bln o npeAeneH BKn a A B cpeAHce n OIle OA Ho r o MMnnl1 
MeTp a T,)JiIl1~H~ lI ;lK Jl cJAK~ II.me.6/ , YT..., nU JBOn~1 Jl() on peAt:n~ T b OKOH-
4 a T en ->HY~ KlH-l tIlHrY P d qH~ 6UKoBoro I1 P\)tl>~ Il IH CCKTUp d . npd<p~ f1b Bbln on 
He H B llJOPMl.! c Tynl'HCK P<lAMilJl b HOi1 n pO r RH<eHHQC r blO 3 -;- 11 '1M /B c ero 
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H3HepeH~e nonA OC~eCTanRnOCb AaT4HKOM Xonna ~s aHTHHOHHAa 
HHAHR, saKpenneHHWM Ha WTaHre . PaAHanbHoe nepeH~eKHe AaT4H Ka 
C warOH 10+0,5 MM npOHsaoAMnocb apY4H~. a erc a3HMYTanbHoe 
nepetole!11eHHe C warOM 1.875 0 /48 T04eK H8 3nel4eHTe nePHOAH4HOCTH/ 
oc~eCTanAnOCb aaTOMaTH4eCKH C nOM~bG 6eccTaTopHoro ABHraTenA. 
pa60Ta~ero a pacceAHOM HarHHTHOM none. ~aHHWe 3~C Xanna sanHCW
aanHCb Ha nep~oneHTY c noCneAy~eH 06pa6oTKoH H8 38H. 

PaAHanbHoe pacnpeAenHHe CPeAHero MarHHTHoro nonA npeACTaa
neHO Ha pHc.7. OHO OTnH4aeTCJl OT H30xpOHHoro BO aee.. pa604eH 
06nacTH He 6onee, 4eM Ha 10 ret 4TO 06ecr.e4HB8eT ManWH ~a30BwH 
CAB~r HOHoa a npo~ecee YCKopeHHR /pHc.8/ . 

acnpeAeneHHe ~aTTepa MarHHTHoro non~ AaHO Ha pHc.9. KaK 
BHAHO H3 pHcYHKa. ~e H84HHaR C ~anwx paAHYCOB /P8AMYC nepaoro 
060POT8 paseH 80 ~/ 06ecne~HBaeTcA *eCTKa~ HarHH~Haft ~KYCH-

8KiL ~i 3HaqeHHe V_ DO BceH pal504e~ 05naCTH COCTaS!11'1eT O~3+0,35. 

6 

_ I 
B,Kfc 

'96 . 

(lL Pd6o~e(" flon£' 

' 9 ) 
~30xpOHHoe none 

1':1 

!1l.6 

18 ~ . 

':JOR,CM 10 20 30 LO o 

PIIC , 7 . P a,lUl aJIbHOe 

n oml 11ll 1 00. 
pac npeAeJ1eHHe c p ep,Hero MarHHTHo r o 

_ of' 

.o. 

1 
F 

OIJ' 

00; · 

~" R~ fl ' ~ ' 

IR, ,. ." '0 ~;O R~M 
p~' 
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PH c , B . P a CqeTHaR 3 D.BHCHMOC Tb 
nellHe qmaTTe p a MarHI~ THoro 

OT p ap,H y ca B MU-I OO. n on R. 

n e p Ba n r apMOH~Ka nonR - 10 r e , 4TO He n p ~ BoA~T K 3 aMe T HO~ 
Ac ~e HTpOB Ke nY 4 Ka ~ 3 -3a He6o n b woro Kon~ 4c eTBa 0 60POT OB, e O Be p

waCM~X n y 4 KoM IMaKe~Man bHoc 4~ e no OGOp OT OB p aS HO SOl , 
3JnycK ~ MnnaHT aTopa . npoBeAe HH~G B Mae 1985 rOAD, n O Ka 3 an, 
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Anih" IIlilV A. H. et al . 9-85-598 
1>1;, 1\111' 1 I " il ~ ld of Ie-IOO Cyclic Implant3tCl'[' 

rill! l:xperimental results of modelling and forming the 
nt,lnJl I ~ lic field of IC-IOO cyc l ic implantator are presented . 
Tltl' iliu motion calculated characteristics for the central re 
~~ j()!1 are also given. The implantator has a four-sector ma~e
Lir: structure. The average magnetic field is formed at 19.2 kG 
leve l. The magnetic field was shaped with iron mass only. nnd 
it differs from isochronous fields by not more lhan 10 G. 
'fIJi s allows one to accelerate ions wi t h the mass-to-charge. ra

2 
Ii" .\ 1'1. . T).I, 'i.7 up to E= o ~ MeV /nucl . 
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