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CapaHuenB.n. H ap. 9 - 12124 

11HilYKllHOHHaSJ ycKOpH!OWaSJ CHCTeMa npOTOTHlla KYTl1 

PaccMoTpeHa HHilYKUUOHHaSJ ycKopst!OlllaH CHCTeMa, rroao6Hast m<Hei'I

HhiM HHilYKllHOHHhlM ycKOp!lTellHM, HO npHMBIIHTellhHO K ycKopeHn!O 

SllBKTpOHHhlX KOlleU. CHCTeMa COCTOHT H3 COll8HOHil8 npeaaapHT8llhHOT'O 

YCKOpeHHSI, CifCTe~!bl HMDY.!hCHOPO flHT8HliSI 1 HHnyKUHOHHOH: YCKOp~;Holllerr 

CBKUHH H MOilYllHTOpOB, Ha BCB~l llpOTH>KBHHH yCKOpH!OWeii C·:!KI!HH 

c<jlopMHpOBBHO neaywee M8f'HilTHOe none c H801lHOp01lHOCTbiO atiz I a z < 
< 50 3/cM Ha yponHe 10 K3. HanpmKeHHOCTb Bllxpenoro sneKTpH'IBCKoro 

nonH (Ha aceM yqacTKe ycKopeHHA) E > 5 KBicM np11 anHTenbnocTH 

2QQ HC, B CHCTeMe OCyWeCTBll8118 TpaHCDOpTHpOBKa KOllhUa Ha 3 M 

OT M81lH8HHOfi llllOCKOCTH aareaaTOpa, 

Pa6oTa BbmonHeHa B 0Tnene HOBbiX MeToaoB ycKopeHHH 011 HH. 

Coo6!UeHHe 06bellnHeHHoro HHCTHTyTa AaepHbiX HCcneaonaHHli, lly6na 1979 

Sarantsev V.P. et al. 9 - 12124 

Induction Accelerating System of KUTI Prototype 

Induction accelerating system similar to linear induction 
accelerators is considered as applied to the acceleration of 
electron rings. The system consists of a solenoid for proliminary 
acceleration, a system of pulsed power supply, an induction 
accelerating section and modulators, The leading magnetic field with 
inhomogeneity aH / iJz <50 Oe/cm on a level of 10 000 Oe is formed 
over the whole length of the accelerating section. The strength 
of the vertex electric field on the whole section of acceleration 
is equal to 5 kV/cm with duration 200 ns. The transporation 
of rings at a distance of 3m from the adhezator median plane has 
been performed, 

The investigation has been performed at the Department 
of New Accelern'ion Methods, JINR. 

Communication of the Joint Institute for N~cleor Research. Dubna 1979 
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1. II OCT AHOBKA 3A,4A f..JH 

B OT,IJ,ene HOBhiX MeTO.IJ.OB ycKopeHHJI Ol1.Hl1 ua npoTo

THne KYTI1 ocymecTBJieuo ycKopeuue uouoa
111. B npouecce 

~OpMHpOBaHHJI JJieKTpOHHOrO KOribi.J,a B a,IJ,re3aTope, JJieKT

pOHbl HOHH3HpyiOT aTOMbl OCTaTOlJHOrO raJa. 06pa3yiOLUHeCJI 

HOHbl 3aXBaTbiBaiOTCJI noTeHI.J,HaJibHOH JIMOH KOJihi.J,a H B ,IJ,aJib

ueiiiiieM ,IJ,BH)f(YTCJI COBMeCTHO C JJieKTpOHHbiM KOJibi.I,OM. flo 

3aBepiiieHHH ~OpMHpOBaHHJI JJieKTpOHHOrO KOJibi.J,a CHHMaeTCJI 

MarHHTHbiH 6apbep H KOJibi.I,O BBO,IJ,HTCJI B COJieHOH,IJ, npe,IJ,Ba

pHTeJibHOro ycKopeHHJI. CneuH~HlJeCKH pacnpe,IJ,eneuuaJI no 

,IJ,JIHHe nJIOTHOCTb HaMOTKH COJieHOH,IJ,a o6ecnelJHBaeT cna,IJ, 

MarHHTHOrO nOJIJI Ha 25-'-30<1o CO cpe,IJ,HHM rpa,IJ,HeHTOM OKOJIO 

50.10-4 T/cM jua ypoaue 1,5 T/. llapaMeTphi ycKopeuuoro 

KOJibi.J,a jua BbiXO,IJ,e H3 COJieHOH,IJ,a npe,IJ,BapHTeJihHOrO YCKO

peHHJI/ cne,IJ,yromue 
1 11 : 

- 'IHCJIO JJieKTpOHOB Ne = /1±0,3/.10 
13 

- pa,IJ,Hyc KOJibi.J,a R = 4 eM 

- Manble pa3Mephi ceqeuHJI KOJibi.J,a a r "' az = 0,2-;{), 15 CM 

- peJIJITHBHCTCKHH ~aKTOp y"' 40 
- oTuomeuue JapJI,IJ,a K MaccoaoMy 'IHCJIY /no a3oTy I 

ZIA "'1,5 

- lJHCJio ycKopeHHhiX uouoa a3oTa N i = /5-'-6/ .10 
11 

- onTHMaJibHaJI 3arpy3Ka HOHOB e= AMN i /myNe=40 -'-50 
r,IJ,e M H m - Macca npoToua H JJieKTpoua. 

~JIJI ,IJ,anbueiimero yaeJIH'IeHHJI JHeprHH HOHOB JJieKTpou

uo-HOHHoe KOJibi.I,O ueo6XO,IJ,HMO YCKOpJITb /KaK I.J,eJioe/ B 

JJieKTPH'IeCKHX nonJix. C JToii uenhiO B OHMY pa3pa6aTbiBa

IOTCJI TpH pa3JIHlJHbie CHCTeMhl yCKOpeHHJI - ,IJ,Be BbiCOKO-
12 3 41 

qacTOTHble H o,IJ,ua HMnynhCHaJI ' • . B 1978 r. 6biJIO npu-

3 



HHTO perneHHe C03~a Tb H 6hlna C03~aHa YCKOpHIOIUaH CHC

TeMa HH~YKUHOHHOrO THna, ll0~06HaH XOpOIIIO H3BeCTHbiM 

nHHeHHbiM HH~YKUHOHHbiM YCKOpHTenHM. Y CKOpHIOIUYIO CHC

TeMy He06XO~HMO 6hlnO C03~aTb B BH~e OT~enbHOH CeKUHH, 

KOTOpyiO MO:>KHO npHCThlKOBhlBa Tb K cymecTBYIOIUeMy npOTO

THny KYTH. IlpH 3TOM cne~oaano MaKCHManbHO Hcnonb-

30BaTb HMeiOmeecH B OT~ene o6opy~oBaHHe, o6ecne<JHTb 

Ha~e:>KHOCTb H y~o6CTBO B HaCTpOHKe H 3KCnnyaTaUHH. 

2. KOHCTPYKTHBHblE OCOEEHHOCTH 
H PACIIOJIO)J(EHHE 

lin OK- cxeMa HH~YKUHOHHOH YCKOpHIOIUeH CHCTeMbl npe~

CTaaneHa Ha puc. 1. OcHOBHbie y3nbi cxeMhl: coneHoH~ 

npe~BapuTenbHOrO yCKOpeHHH 1 H ero CHCTeMa HMnynbCHO

ro llHTaHHH 2; HH~YKUHOHHaH CeKUHH 3; MO~ynHTOpbi 4; 
HCTO<JHHKH llHTaHHH 5 H 6; CHnOBOe nHTaHHe H Y liC 7. IJo 

OCH a6CUHCC yKa3aHO paCCTOHHHe OT Me~HaHHOH nnOCKOCTH 

a~re3aTopa. 

ConeHOH~ 1 COCTOHT H3 ~BYX CeKUHH; HX 06IUaH ~nHHa 

152 CM. 3TO ll03BOnHnO ycTpaHHTb B3aHMHOe BnHHHHe Mar

HHTHOH CHCTeMbi a~re3aTopa H ceKUHH 3. HH~YKUHOH1,<VI 

CeKUHH 3 COCTOHT H3 HH~YKTOpOB YCKOpHTenH JIHY- 300 . 

I 1 
I 

I I -

I ~ ~ I 

2 " . ~ 5 6 

t 
lr 

{ .3 
--

Puc. 1. EAoK- cxeMa UHOYKtiUOHHOil ycKopJI10Uieil cucmeMbl 
npomomuna KYTH. 

4 

KoHCTPYKUHH HH~YKTopa HeCKOnbKO H3MeHeHa. HcTo<JHHKOM 

BbiCOKOBOnbTHOrO HMllynbCHOrO llHTaHHH CeKUHH cny:>KaT MO

~ynHTOpbl OT yCKOpHTenH JIHY- 3000 /Ha THpa TpOHaX 

T fHl- 35/2500/. B KOHCTPYKUHH Mo~ynHTopoa H3MeHeHbi 

3apH~Hhle nHHHH H ~o6aBneHhl UellO<JKH ~nH KOppeKUHH ~op
Mbl pa6oqero HMnynbCa. 3TO ll03BOnHnO llO<JTH B 2 pa3a 

/no cpaBHeHHIO C JIHY- 3000/ yaenH<JHTb aMnnHTY~Y pa6o

<Je ro HMnynbca npH xoporneil ero ~opMe. 
CeKUHH 3 CMOHTHpOBaHa Ha MeTannH<JeCKOH Tene:>KKe, 

KOTOpaH ll03BOnHeT npH Heo6XO~HMOCTH npOBO~HTb lOCTHpOB

KY H nepeMeiUaTb ceKUHIO B~Onb OCH ycKopeHHH KOneu. 

3. HEKOTOPblE TPEEOBAHHJI H PE3YJlbTATb1 

llpH YCKOpeHHH JneKTpOHHO-HOHHOrO KOnbUa, ~nH y~ep

)l(aHHH B HeM HOHOB 3neKTpH<JeCKOe H MarHHTHOC llOnH ~on:>K

Hbl y~OBneTBOpHTb onpe~eneHHbiM Tpe6oBaHHHM, KOTOpble 

MO)I(HO HaRTH H3 H3BeCTHOrO COOTHOIIIeHHH: 

cJH/rlz=300RI2(1-f) B/cM /l/ 

H MaKCHMaJibHOrO 3Ha<JeHHH JneKTpH<JeCKOrO nonH 

E <KEk I[AM(l-f)IZ}' m(l+Otll 
!Ill, \laX . · 

/2/ 

r ~e f ~ Z N i I N e - ~aKTOP HeHTpanH3aUHH JapH~a KOJib-

ua, E k "'e N
8 

I rr R a - KY noHoBcKoe none Ha KpaiO KOnbua, 

K - KOJ~~HUHeHT Janaca iBI. 
.lJ,nH npHBe~eHHbiX Bbiiiie 3Ha<JeHHH napaMeTpOB KOnhua: 

K ~,0,25; f =0,2; E ll!LMax:::. 30 KB/cM. /3/ 

B ~aHHOH HH~YKUHOHHOH ceKUHH 6bmo nony<JeHo JneKTPH

<JecKoe none 

E = 5 KB/cM. 
B!LC. 

/4/ 

H3 npHBe~eHHhlX Bhlpa:>KeHHH nerKo ycTaHOBHTb MaKcH

ManhHhle 3Ha<JeHHH rpa~HeHTOB Be~ymero MarHHTHOrO nonH 

a Hz I a z ;S; 50 3/cM. /5/ 
5 



Be.D.ymee MarHHTHoe none B HH.IJ.YKUHOHHoii ceKUHH coJ)l.aeT

c.R OT)l.enLHblMH KaTyiiiKaMH H 06.R3aTenLHO 6y)l.eT HMeTL 

3HaKonepeMeHHLIH rpa,II.HeHT, BenH'IHHa KOTOporo He )l.OmKHa 

6LITL 6onee 50 3/cM. 
Ha nepBOM 3Tane 6blnH paCC'IHTaHbl TOKH KaTyiiieK HH

.Il.YKUHOHHOH CeKUHH, a 3aTeM YCTaHOBneHLI C TO'IHOCTLIO 

±20/o. ,[J.n.11 H3MepeHH.R ucnonLJOBanucL aHanoro-uu$poBLie 

1024-KaHanLHLie npeo6pa3oBaTenu. Ha BTopoM 3Tane npo

Be.D.eHLI H3MepeHH.II MarHHTOMeTpOM: MarHHTHOrO non.R C TO'I

HOCTLIO 0,1«1o; rpa,II.HeHTOB MarHHTHOrO non.R - C TO'IHOCTLIO, 

ny'IIIIeii, 'leM 50/o. Pac'leTHLie H H3MepeHHLie 3Ha'leHH.II Mar

HHTHoro non.11 H ero rpa)l.HeHTOB npe.IJ.CTaaneHhl Ha puc. 2. 
flo OCH a6CUHCC OTnO~eHO paCCTO.IIHHe OT Me,II.HaHHOH nnoc

KOCTH a,II.re3aTopa H HOMepa KaTyiiieK coneHOH)l.a HH.IJ.YKUHOH

HOH ceKUHH. Pa6oqee none 6y)l.eT Ha 20 -:-30o/o BLIIIIe, 'leM 

yKaJaHo Ha puc. 2. 
Cne)l.yeT OTMeTHTL, 'ITO MarHHTOMeTp H3Mep.ReT dHZ /a z ' 

a He JH
2
1az. CB.R3L Me~.D.Y 3THMH aenH'IHHaMH pa3nH'IHa 

.IJ.n.R pa3nH'IHLIX KOHCTPYKUHH coneHOH.IJ.OB. llpoae)l.eHHhle pac-· 

'leTbl noKa3LIBaiOT, 'ITO .IJ.n.R npHH.RToii KOHCTPYKUHH /Ha pa-

)l.Hyce R = 4 CM /: aHzlaz"' aH ;az )l.n.ll coneHOH)l.a 
z -

npe,II.BapHTenLHOro ycKopeHH.II; a Hz I a z = (2,1 -:-2,6) a Hz/ a z 

.IJ.n.R coneHOH.IJ.a ceKUHH. 

llpH HaCTpOHKe BblCOKOBOnLTHOH 'laCTH HCnonL30BanHCL 

ocuunnorpa$ CYP -1 H Kanu6poaaHHLie )l.enuTenu. Ha puc. 3 
npe,II.CTaBneHLI THnH'IHble OCUHnnorpaMMbl HMnynLCOB, H3-

MepeHHblX Ha BXO)l.e HH.IJ.YKTOpa. Ha HeKOTOpbiX HH.IJ.YKTOpax, 

BCne)l.CTBHe xapaKTepHCTHK cep)l.e'IHHKOB, Hanp.R~eHHe npu

IIInOCh CHH3HTL )l.O 23 KB. 

B OKOH'IaTenLHOH CTa)l.HH Hana)l.KH MarHHTHOe none CeK

UHH BKnroqanocL coaMeCTHO c npoTOTHnoM KYTH. )J.n.11 pe

rucTpauuu KonLua H ycKopeHHhlX HOHOB B paiioHe nocne)l.Hero 

HH.IJ.YKTopa CeKUHH CTaBHnHCh $oTOnneHKa HnH MHIIIeHL. Y.D.a

nOCh nony'IHTL Manhle pa3Mepbl KOnLUa a "" 3 MM H OT'IeT

nHBO JaperHCTpHpOBaTL HaBe,II.eHHYIO aKTHBHOCTh Ha MHIIIeHH 

I puc. 4/. Mo)l.ynHTOPhl nnaHupyeTc.R BKniO'IaTL nocne nony

'leHH.II ycTOB'IBBOB CBHXpOHB3aUHH BX pa60Tbl H KOnLUa, 

a TaK~e C03)l.aHH.II MHIIIeHH C COOTBeTCTBYIOIUHM noporoM 

peaKUHH ,II.n.ll HOHOB a30Ta. 

B 3aKniO'IeHHe OTMeTHM, 'ITO B npoeKTHpOBaHBH, H3ro

TOBneHHH H Hana,II.Ke HH.IJ.YKUHOHHOB YCKOp.IIIOIUei CBCTeMbl 
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J Puc. 3. OcijUAAozpaMMbl 
~ UMnyAbC08 Ha 8X00e UHOyK

mop08. 1 KAemKa coomaem
cmayem 9 KB u 200 HC. 

N I Puc. 4. CneKmp aKmuaHocmu Ha JKeAe3e npu o6AY'WHUU 

YCKOpeHHbiMU UOHQMU Q30ma. 

3/M 

21M 

100 

lU !fl ~59 666 805 
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npoToTuna KYTI1 npuHHManu y'lacTue MHorue COTPY.Il.HHKH 

0T)J.ena. linaroJ],apH HX MaCTepCTBY H 3HTY3Ha3MY 3a KOpoT

KHH cpoK y)J.anocb pewuTL MHoro TPY.Il.HLIX Ja)J,a'l. ABTOpbi 

C'IHTaiOT CBOHM npHHTHbiM )J,OITrOM BCeX HX no6naroJ],apUTb. 
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