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QnacaHa CRCTeMa ¢QpMHpOB8HHSI RMnyJibCHOI"O MSI"HHTHOI"O nOJISI B 8.1l-
1"938TOpe ycxopRT9.1ISI MHOI"038pSI.IlHblX ROHOB0 npHBO.IlSITCSI CX9Mbl 6.1IOKOB naTa
HRSI0 peayJibT8Tbl TeMnepaTypHbiX RC.IlbiTSHRA KOH.Il9HC8TOj:IOB J1M5-140. 

Onpe.neneaae speMeHR BKJIIO~eHaSI, aaMepeaae napaMeTpos a KOHTpOn&· 
pa60Tbl 6JIOKOB CRCT9Mbl nRTSHRSI OCyilleCTBJISIIOTCH SJieKTpOHHOA annapaTy

poA, pa6oTaiOmeA Ha nli:HHH c 3BM M-6000., 

Pa6oTa s&monHeHa B OT.nene HOBblX Met:o.nos ycxopeHHH 011HI1. 

fipenpHHT 06'be.QHHeHHOT'O HHCTHTyTa Jl,nepHiU HCCJieAOBaHHI 

,lzy6Ha 1975 

Barabash L.S., Bijsky S.M., Golut~in I.A. 
et al. 
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Feeding Schemes for a Compressor Magnetic System 
of a Heavy Ion Accelerator 

A system is described for· shaping of the pulse mag
net~c field in a compressor of 9 multiply charged ion 
accelerator. The feeding schemes are presented as well 
as the results of temperature tests ~ith condensator 
IMS-140. SWitching on, parameter measurement and control 
of feeding system operation are performed by electronics 
operating with M-6000 on-line computer. 

The investigation has been performed at the Depart
ment of New Acceleration Methods, JINR. 

Preprint of the Joint Institute for Nuclear Research 
. Dubna 1975 
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nng ¢opMHpOB8HHH KOnhUeBhlX sneKTpOHHHhlX cryCTKOB 

a aare3a rope ( KOMnpeccope) ycKoparenH MHoro3ap HL\HbiX 

HOHOB HCTIOnh3yeTCH HMTiynhCHOe MaPHHTHOe none, C03):la

B88MOe qerhlphMH napaMH HMTiynhCHhlX KaTyWeK 1 TOKH 

B KOTOpbiX ¢opMHPYIOTCH OT):lenbHbiMH 6nOK8MH CHCTeMbl 

TIHT8HHHo BpeMH BKnJO'!eHHH 6nOKOB H 8MTinHTYL\bl TOKOB 

B KaTyWKaX OTipeaenHJOTCH Tpe6yeMbiMH npOCTpaHCTBeHHLI

MH H apeMeHHbiMH pacnpeaeneHHHMH Maruarnoro nonH 

a aare3aTope. 

Oco6enuocrhJO cacTeMbi HBnHeTCH ueo6xoaHMOCTh 

C03):laHHH HMTiynhCHhlX M8PHHTHhlX noneA B 6onhWHX 06beMaX
1 

'ITO TipHBOL\HT K L\OBOnhHO *eCTKHM Tpe60B8HHHM 0 Tip8L\bHB

nHeMbiM K 6noKaM cacreMbi TIHTaHHH. HanpH)KeHHe 30 KB, 

HMnynhCHbiA TOK 5-6 ~A, B03MO*HOCTh pa6oTbl Ha qacro

TaX L\0 5 fu, Bb!COK8H Ha):le)KHOCTh - 3TH ycnOBH51 TIOTpe-

6oaanH pa3pa6oTKH crreuHanhHhlX THrroa KOMMyraropoa 

TOKa, yrrpaaneHHe KOTOpblMH OCyWeCTBn51eTC51 ITpH ITOMOlliH 

sneKTponuoA arrrraparypbi, pa6oTaJOIIIeA a pe*HMe uerro

cpeacraennoA CB513H c 3BM. 

EnoK-CXeMa CHCTeMhl ITHT8HH51 HMTiynhCHhlX KaTyWeK 

aare3aTopa ITOKa3aHa Ha pHC. 1. CHCTeMa TIHT8HHH COCTOHT 

H3 'IeTblpeX 6nOKOB 1 ¢opMHPYIOlliHX HMnynhCHble TOKH B CTy

ITeH51X C)K8TH51 1 3ap51L\Hb!X ycrpoACTB H sneKTpOHI1KH
1 

pa-

6oTaJOWeA na nHHHH c 3BM M-6000, KOTopaH 3aaaer ape~ 
MeHHyJO L\HarpaMMY pa60Tbl CHCTeMbl ITHT8HH51 H KOHTpO

nHpyeT ee rrapaMerpw. 

nn51 ¢opMHpOB8HH51 HMITynhCHhlX TOKOB B HHL\YKTHBHOA 

Harpy3Ke HCTIOnh3yeTC51 pa3p51L\Hbii1 KOHTyp, COCT051lliHA H3 

KOH):leHCaTOpHOi:i 6aTapeH (, KOMMyTaropa, HHL\YKTHBHOA 
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aarpy3KH L H uena peKynepauHH 8HeprHif. KoHaeHcaTop

HaSI 6aTapeg 6nOK8 ~OpMHpOBaH!fSI HMnynhCa TOK8 B 1-fi 

CTyneHH (CM, pHC, 2) COCTOHT H3 18 KOHileHcaropOB 

THna 11C5-200, BKn10'18HHbiX napannenbHO, 8 K8'18CTBe 

HCTO'IHHKa 3apSIIlHOf'O HanpSIM8HHSI HCnonb3yeTCSI BblfipSI

MHTenb c napaMeTpaMH: MaKCHManhHoe HanpSIMeHife 5 KB, 

cpeaHHfi TOK 10 A. BnoK KOMMyTaTopa 1-fi cTyneHH 

COCTOHT H3 5 BKn10'18HHb!X nocneaoBaTenbHO TlfpHCTOpOB 

THna T-500, B uenH o6paTHofi nepe3apSIIlKH 6aTapeH 

KOHileHcaTopos acnonh3Y10TCSI nHTh llHOilOB THna B-500, 

BKnJO'IeHHbiX nocneaosaTenhHo. 3aruHTa oTaenbHbiX 8ne-
MeHToB KOMMyTaTOpOB OT nepeHanpgMeHHll ocyrueCTBnH

eTCSI napofi naBHHHbiX llHOilOB fl, BKn10'18HHbiX HaBCTpeqy 

apyr apyry. flng noaasneHHH HaBOilKH B 1-fi cTyneH!f oT 

II , III H IV cTyneHefi nocneaosaTenbHO c Harpy3Kofi L 
BKn10'1eH apoccenb LLP 

2 
, HHilYKTHBHOCTh KOToporo cocras

nHeT 3,6 MfH, 

KoHaeHcaTopHbie 6aTapeH II , Ill H IV cTyneHei1 

COCTOHT H3 ll8BHT!f B8TBei1 1 BKn10'18HHhlX napannenhH0
1 

KaMil8H BeTBb COilepM11:T 14 nocneaOBBTenbHO BKn10'18HHhlX 

KOHileHcaTopos. TaKaH cxeMa np11:MeHeHa B CBH3H c TeM, 

'ITO HanpHMeH!fe 3apHila KOHil8HCaTOpHhlX 6aTapei1 COCT8B

nHeT 25-30 KB, a anSI 11:x nocTpoeH!fH HCnonb30BaHhl KOH

aeHcaTOpbi THnoB YlM5-140 H YlC5-200, MaKCHManhHoe 

Hanpm!<eHHe 3apHaa OllHOf'O KOHil8HC8TOpa B aaHHOH CXeMe 

COCTaBnHeT 2,2 KB If Bbi6paHO 11:3 ycnOBifH H8t:l8){<HOH 

pa60Tbl KOHil8HC8TOpOB, ~TO HanpHM8HHe 6binO Bbi6paHO Ha 

OCHOB8HifH HCCneaOB8HHH HarpeBa KOHileHC8TOpOB
1 

pesynh

T8Tbl KOTOpb!X npHBelleHbl Ha p11:C, 3, YJccnellOB8HHH npOBO

IlHnHCb nplf pa60'IHX pe){\lfM8X ( f = 5 ru,l "'800 A). Ha 

pHcyHKe noKa3aHw 3aB!fCifMOcTif, ycpeaHeHHhle no 'leTwpeM 

KOHileHC8TOp8M, 

3apHil KOHileHcaTopHbiX 6aTapei1 II , Ill 11: IV 6noKoB 

ocymecTBnHeTCH oT BLinpHMHTeneil THna BTM-200/70 (eM. 

pHC, 4), HMelOIUifX BHyTpeHHHH apoccenh HHilYKH:BHOCTb10 

L 8 = 25 fH qepes conpoT!fBneH!fe I~ 
38

p • BenH'IIfHa 3apHil

Horo COnpOTifBneHHH Bbi6paHa 11:3 ycnOBifH HCKnlO'IeHHH KOne-
6aHHll B KOHType L 13 , ( 11: pasHa 600 OM, BenH'IHHa 3apHil

Horo HanpHMeHHH KOHTpOnHpyeTCH npH nOMOlUH aenHTenH 
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R4 , R 5 , Haiip5l::>KeHHe c aenHTenell: rroaaeTCH Ha KOJlHposmH

KH C UHcpposoll: HHJlHK8UH€H 1 paCIIOJlO:lK€HHbie HB IIYIIbTe OIIe

paTopa. ToqHoCTb H3MepeHH5I HarrpH:lKeHHll: (0,2-0,3)·10- 2• 

5JIOK KOMMyTaTopa COCTOHT H3 40 IIOCJl€JlOBaTeJlbHO 

BKJIIDqeHHhlX THpHCTopos THIIa T-320. CxeMa BKJIIDqeHHH 

THpHCTOpOB H OC06eHHOCTH Hh pa60Tbl Ha HHllYKTHBHYID 

Harpy3Ky OIIHC8Hhl B pa6oTe l/. 
3arrycKaiDIUHH HMIIY JlbC Ha THpHCTOpbl II0Jl8€TC5I qepe3 

HMIIYJlbCHhie BhiCOKOBOJlbTHhie TpaHccpopMaTOphi TP, rrep

sHqHhie o6MOTKH KOTOpbiX BKJIIDqeHhi rrapannenbHo. AMIIJIH

Ty Jla Haiip5I:lKe HH5I HMIIYJlbCa, IIOJl8IDIUeroc 5I Ha K8:lKJlhiH 

THpHCTOp,- 15 B, JlJlHT€JlbHOCTb- 8 MKC. 

EnoK KOMMyTaTopa coetlHHeH c HarpyaKoll: Ka6eneM 

THIIa KDB 1 /75 JlJIHHoll: 100 M. llnH KOHTponH TOKOB HCIIOJlb-

3YIDTC5I rroHca PoroscKoro, CHI'HaJihi c KOTopbiX aHaJIH3H-

PYIDTC5I IIpH IIOMOIUH aHaJlOI'O-UHcppOBOI'O rrpeo6pa30BaTeJl5I 

(AUD). Uerrb H3 apoccenH L .no< 4 MfH) H 24 rrocneaosa

TeJibHO BKJIIDqeHHhiX JlHOJlOB THIIOB B-500 5IBJl5IeTCSI UeiibiD 

peKyrrepauHH sHeprHH. CorrpoTHsneHHSI R2 H R3 wyHTHpyiDT 

Kone6aHHSI, so3HHKaiDIUHe s rrapa3HTHhiX KOHTypax C lll• L 
irl clll. ( L + L.nJ IIpH 3aKpblB8HHH THpHCTOpOB HJlH JliiOJlOB. 

0CHOBHbie IIapaMeTpbl 6JIOKOB IIHTBHHSI IIpHB€Jl€Hbl 

s Ta6n. 1. 

Ha pHc. 5 rroKa3aHa speMeHHaSI JlHarpaMMa pa6oTbi 

CHCTeMbi. CTapToBbie HMIIYJibCbi I-IV cTyrreHell: c:lKaTHSI 

Bhipa6aTbiBaiDTCSI s 6noKe aaaep:lKeK. l1 Mrrynbc aarrycKa 

II CTyrreHH 38Jlep:lKaH OTHOCHT€JlbHO HMIIYJlbCB aarrycKa 

I cTyrreHH Ha speMSI 5,5 Me. l1MrryJibChi aarrycKa Ill H IV 
CTyiieHell: aaaep:lKaHbl OTHOCHTeJlbHO II CTyiieHH Ha speMe

Ha 200 MKC II 750 MKC COOTBeTCTBeHHOo B MOMeHTbl Bpe

M€HH, COOTBeTCTBYIDIU!Ie M8KCHM8JlbHOMY 3HaqeHHID TOKa 

B CTyiieHSIX 1 IIpOH3BOJlHTC5I H3MepeHHe T'OKOB. l13MepeHHe 

H8IIpSI:lK€HHH Ha KOHJleHCaTOpHbiX 6aTapeSIX 6JIOKOB ocy

IU€CTBJlSI€TCSI OJlHOBpeMeHHO C IIMIIYJlbCOM, IIOJlBIDIUHMCSI 

Ha aarrycK 1-ll: cTyrreHH. 

Docne cpa6aThlB8HHSI 6JIOKOB IIIITBHIISI Bhlpa6aThlB8€T

CSI HMIIYJlbC, IIOCTyrraiDIUIIH Ha ycTpOHCTBO CB5I31f 8Jl€KTpOH

HOH arrrrapaTypbl c 3BM, HHcpOpMBUH5I IIOCTyrraeT B 3BM 

M-6000, rae oHa aHaJIH3HpyeTc5I H o6pa6aTbiBaeTcH. 

9 



Ta6nRua 

II III IV 
CTyneHb CTyneHb CTyneHb CTyneHb 

E MKOCTb KOHlleHca-
Topa ( MKcf>) 3600 
J.1 HllyKTRBHOCTb 
( MfH) 0,2 
KonRqecTao 
BHTKOB B OllHOH 
KaTymKe 6 
HanpHMeHRe aapHlla 
KOHlleHC8TOpa 
C (KB) 3,2 
AMnnRTYllHhie 3Ha'ie-

HHH TOKOB B CTyneHHX 
npH paaaenbHOM BKn~ 
'leHHH (KA) 2,5 
nnRTenbHOCTb HM-

nynhca TOKa (Me) 11,0 

94 

1, 7 

28 

30,5 

6,0 

1,2 

94 126 

1,8 1,1 

48 68 

27 27,8 

4,5 5,0 

1,6 1,7 

3neKTpOHH8H annapaTypa BhlllOnHeHa B CTaHll8pTe 
KAMAK, tflyHKUHOHanhHaH cxeMa noKaaaHa Ha pHc. 6. 

8 COCTaB annapaTyphl BXOllHT: 

3aaaromnii reHepaTop, onpeaenHIOIUHii qacToTy cpa6a
ThiBaHHii CHCTeMhl ¢opMHpOB8HHH Mai'HHTHOI'O nonH; . I'eHe
paTop CRHXpOHR3RpOBaH 'laCTOTOH llHTaiOIUefi CeTH

1 
llH8lla-

30H qacTOT 0,01-10 fu. 

Ua¢poahre nporpaMMHpyeMhre aaaepMKH /2/ ( Un3) 
cnyMaT llnH 3all8HHH BpeMeHR CT8pTOBb!X HMnynhCOB 6no
KOB llHTaHHH H BpeMeHH R3MepeHHH 8MllnHTyllHb!X 3Haqe-
HHH TOKOB B cTyneHHX. YnpaaneHHe pa6oToii 6noKa ocy
mecTBnHeTCH oT 38M ana apyqHyro c nepeaHefi: naHena. 
BenaqaHa BhiCTaaneHHoii aaaepMKH KOHTponapyeTCH BRayanb
Ho no ua¢poaoMy Ta6no H MOMeT H3MeHHTbCH a npeaenax 
0-10 MC C IU8I'OM 0,1 MKC. 

AHanoro-uatflpoahie npeo6paaoaaTena - Ha 1024 KaHana 
( AUn), KOTophre ncnonbayroTcH anH KOHTponH aapMHhrx 

10 

U.""'"'&- .Jan~~a .TcmY,_.,,_ 

~ -""""&--nl 
Ji"""¥~ 

V""'!Jt-'ilt' J-.'c,c-a 
/L!C~ 

~~ _.,.,c..-a 
jj? .. .....,..,_., 

t/"""01'~11<" 

.--~a .r '"'"'"-""./ I /' II I =:::::......... 
(/.J/"1~---~
~.:z .71:',.,t/.17eMC./ 

(//'1/'lydll(! 

- iT""""""""./ 
V~t!if""'ve 

.,...,.f~v' 

"'""""""' ..... """'<".Z tl! ~'">/-NV 
V~,t~W.-.ve --a Iii """"'""""J -

V/'mc'tf«! 
"""'..nz. u~""v~,., ... 

UJ/'I..tf/IIWv~ 
77VA"'..:Z fY t:Pn";/heNv' 

UJ/"1~~ 
--~.....-.,"' 

#'a,.~v<!" 
Na~ 

.T &"-~ 

...._...-

~~-"'~ I I '\. c= .. 
--~ .. 4~ " 7 LU r,myne..,.v 

!~II " L -Y c/WYmwv "\:007 
~·a ""'"'P"'.z-f r= --- , ....,0,/ ~84/"'7. .. 

Pac. 5. BpeMeHHbre aaarpaMMbi pa6oThi cacTeMhr. 

II 



~ t 

~ 
~ 
~ 
~ 

tJa,Vt/A: 1'7?Qt-a 

.I r-""1/I"Jf!'Ho./ 

qQ/1"JJI,..t,/K h'IC1Atl 

Iff"'""'"'"""' 

~ ..... ..c- mtc7A"CJ 

g;~f,'~NV 

Cvt'""""'I""7Q w/V~¥ .DW 

i./1"111¥/IK 4iJIIJICI'r4 

j .:'-'"i111,No./ 

u~Jin•C' Jt.z/"'JJC'I«l 

Jlt:',..Y~v 

V/etnV4•r .lan~~r~nZ 
Jllt:"~Nl/ 

U/'11'1y'l"'?ttt:' .Ja-"'Vt:"~ 
Li t:-H1f/h~#V 

l"rrfZ"'#.X#'~¥Vwl/ 

(/,J/7~-vt* ~~-v..N 
4rn-ll 

Puc. 6. IPyHKUiiOHaJibHa5I cxeMa sJieKTpossoif annapaTyphi. 

12 

sanp51*8HiiH KO&aescaTOpHhlX 6aTapeH H aJI5I H3MepeHH5I 
aMnJIHTya TOKOB B HMnynbCHhiX cTynes5IX c*aTH5I. ITpeae
Jihi H3Mep5IeMhiX sanp5I*esuii: 0,1-19 B. 

flqeifKa ¢opr-..mposaTeJI5I cny*HT ang cornacosa&H5I 
cTasaapTHhiX cursanos KAMAK c sxoaaMH 6noKoB sanycKa 
cTyneseii: c*aTH5I. AMITJIHTyahi BhixoaHhiX cursanos 30 B sa 
50 OM, amiTeJibsocTb - 10 MKc. 

Lln5I saaaSH5I pe*HMa pa6oThi, ¢uKcauuu cny*e6soii: 
HB¢opMaUHH 06 3KCITepHM8STe B naM5ITH 3BM HCHOJib3yeT
C5I 16-pa3p5IaHhiH TyM6JiepSbiH perHCTp (TP). 

ITepeaaqa us¢opMaUHH H ynpasJI5IIOillHX KOMasa Me*aY 
annapaTypoii: II 3BM ocymecTBJI5IeTC5I no rrporpaMMSo-yrr
pasn5IeMoMy Kasany qepes ycTpoii:CTBO CB513H 3BM M-6000 
C 3JieKfpossoii: arrrrapaTypoif/3/. 

Becb KOMITJieKC anrrapaTyphl CHCTeMhl ITHTaHH5I rrpo
wen aocTaTO'IHO anuTeJibSYIO rrposepKy B ceascax MarsuT
ShiX H3MepeSHH sa aare3aTope YCKOpHT8JI5I MSOI'03ap5IaHhiX 
HOHOB H ITOKa3aJI Bh!COKYIO 3KCITJiyaTaUHOSSYIO Haae*SOCTbo 
BpeM5I pa60Tbl 6JIOKOB CHCT8Mbl ITHT8HH5I COCTaBJI5I eT 
500-1500 qac sa 6noK. 

CHCTeMa ITHTaSH5I pa6oTana sa 'laCTOTaX 0,2-1 ru, 
'laCTOTa cpa6aThiBaSH5I JIHMHTHpOBaJiaCb TeMrrepaTypSblM 
pe*HMOM aaT'IHKa Xonna H apocceneif o6paTsoii: rrepesa
p5IaKH, KOTOpbie 6biJIH Bh!ITOJISeShl 6e3 BOa5ISOI'O OX1la*ae
SII5I. 
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