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1. BBE,[{EHHE 

H}'KJIO'IpOH npe.zurn:rnaqeH .lUU! ycKopeHHJl H}'KJI0H0B H MH0ro3apl!L(HI,IX H0H0B, 

BKJilOqaJI TIDKeJibie H0Hbl (ypaHa), Jl0 ::mepnm 6 f3B/H}'KJIOH npn 0TH0IIIeHHH 3apl!L(a K Macce 

ZJA = 112 [1]. 
,[{JinHa 0Kp)')KH0CTH MarHHTH0r0 K0Jib[(a H}'KJI0'Ip0Ha C0CTaBJIJleT 0K0JI0 251,1 M. 

MarnlITHbie nenn CHHXpo-rpoHa coaep)!<aT 96 JlHil0JibHb!X Cll-MarnHTOB (noBopOTHblX 

MarnHT0B BM, CYMMapHall HHJlYKTHBH0CTb oKono IO0MfH) n 64 KBaapyrroJibHbIX Cll

MarnnToB (QM, CYMMapHall HHJlYKTHBH0CTb 0K0JI0 20MfH), p33.!leJieHHblX Ha .!IBe rpyrrnbl 

(cpoKycnpyiomne ll aeq>OKyCHpyiomne MarHHTbI), coeanHeHHbie Il0CJie.!I0BaTeJibH0. KpoMe 

Toro, HMeIOTCJl .!lBa 3TaJI0HHb!X .!IHil0JibHbIX Cll-MarHHTa (BRM) H qeTbipe 3TaJI0HHbIX 

KBaapyrr0JibHblX Cll-MarHHTa (GRM), K0TOpbre CM0HTHp0BaHbI H C00TBeTCTB)'IOmHM 

o6p330M IlQ.!IKJilOqeHbl .lUU! H3MepeHHJl MarHHTHbIX IlOJieli MeT0.!l0M TaK H33bIBaeMbIX B- H G

qacoB. 

MaKCHMaJibHaJI BeJinqnHa MarHHTH0fO Il0JIJI - 0K0JI0 2 Tn; MaKCHMaJibHaJI BeJinqnHa 

T0Ka B036y)!(JleHHJI - .!l0 6 KA; .!lJlHTeJibH0CTb nnomaaKH Me.!lJleHH0fO Bb!B0.!la nyqKa B 

KpHBOH T0Ka B036y)!(JleHHJI - .!l0 1 0c; Il0BT0plleM0CTb [(HKJI0B B036y)!(JleHHJl - 0,05 + 0,2 rn. 

2. OBOPY,[{OBAHllE fCilH 

2.1. Hcmo11nu1<: numaHUJl BM 

llCTo~HK (1) nnrnmrn BM mo6paJKeH Ha pnc. l. OcHosa HCT0~HKa - 12-cp33HbIH 

TllpHCTOpHbIH Bb!Ilpl!MHTeJib (TR,, BbIX0llHbie napaMe'Ipbl - 300B, 6KA) • 

(D .3 x 6 kV, 50Hz 
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PHCYHOK I. HcTO'!HHK ITHTaHHJ! IT0B0p0THblX ~arnHT0B. 

A - Bb!C0K0B0,lbTHblH T0KOBblH BblK'1!0'!aTe,%. 

M - cpenmrn T0'!Ka KaCKMHOH cxe~!bl. 
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TR1 noc-rpoeH H3 .!IByx 6-q>33HbIX TnpncTopHbIX BbIIIpllMHTeJieil: Kio6nepa (C n E), 

K0TOpbre coaep)KaT ypaBHHTeJibHble peaKT0pbI (F H G) ll HMe!OT KacKaaHoe C0eJlHHeHHe. 

Heo6XOJlHMbie q>330Bble CJlBHrH HanpJl)KeHHH IlHTaHHJl TR1 ,l:(0CTHrH)'Tbl 3a cqeT 

q>330B0ro C,l:(BHra Ha ± 15 3JieK-rpnqecKHX rpaaycoB C Il0M0l[(b!O ceTeBbIX o6MOTOK (WI+ w 2 ll 

W3)-rpaHccpopMarnpoB (B n D) BbIIIpllMHTeneli. 

CeTeBble o6MOTKH coennHeHbl B cxeMbl 3Hf3ar0B. Ilpn 3T0M 3Hf3arH BbIII0JIHeHbl C 

npe[(H3H0HHblMH C,l:(BllfaMH CHHYC0HJl: 

K w3 
z = W W = 0,36604 , 

I+ 2 

B TO BpeMJl KaK TeopeTnqecKHH K,=0,36603. 

BrnpnqHbie o6MoTKH (W4 n Ws) -rpaHccpopMarnpOB B n D coe,nnHeHbI B 

KJiaccnqecKne cxeMbI Kio6nepa. 

B ,l:(0ilOJIHeHne MarHHT0ilp0B0,l:(bl yK33aHHbIX 'IpaHCqJOpMaTOpOB CHa6)KeHbl 

6aJiaHCHp)'IOl[(HMH o6MOTKaMH w 6, K0T0pbie coe,nnHeHbl B cxeMbl -rpeyr0JibHHK0B ll CJIY)f(aT 

,l:(JIJl C03,l:(aHHJl neneil: T0KaM 3-eli rapM0HHKH H ,l:(JIJI 6anaHcHpOBaHHJI (CHMMe-rpHpOBaHHJI) 

MarHHTHblX Il0T0K0B MarHHTOilP?B0,l:(0B -rpaHCqJOpMaTOpOB. 

2.2. Hcmo11nu1<: numaHUJl QM 

llcTOqHHK (2) IlHTaHHJI QM H306paJKeH Ha pnc.2. OcHOBa HCT0qHHKa - 12-qJ33Hblll 

THpncTOpHb!H BbIIIpl!MHTeJih (TR2, Bb!X0.z:(Hbie napaMe-rpbI - 150B, 6KA). 

3x6kV, 50Hz 

PHC)'HOK 2. lkToqHHK IlHTaHHJl KBa,npyrr0JibHb!X MarHHT0B 
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TR2 IIOCTJ)OeH II3 roiyx 6-qJaJHbIX roiyx3Be3,nHblX (np.11MIDI 3Be3,na II o6parnIDI) 

rnpIICTOpHblX Bbillp.!IMIITeJieii (C I{ E, o6MOTKII W4 I{ Ws), KOTOpbie COBMeCTHO C 

ypaBHIITeJibHb!M perucropoM (F) o6pa3yIOT 6bICTJ)O.l{eiicTByioinIIii 12-qJaJHb!H rnpIICTOpHb!H 

Bb!Ilp.!IMIITeJib Klo6nepa. ,[(eiiCTBIIe TJ)aHCqJOpMaTOpHblX 06MOTOK w,+W2,W3 I{ w6 6bIJIO 

onIICaHO B 2.1. KpoMe TOro, o6a Bbillp.!IMIITeJibHblX TJ)aHCqJOpMaTOpa (B II D) CHa6JKeHbl 

MOilUiblMII CIIMMeTJ)Iil{llb!MH cynep6aJiaHCIIpyroinHMH o6MOTKaMH w 7 H w 8, KOTOpb!e 

OXBaTh!BaJOT Bee TJ)Ii KepHa KaJK.l{Oro TJ)aHCqJOpMaTopa I{ cyra;ecTBeHHO noBbllllaJOT 

3qJqJeKTIIBHOCTb ,neiiCTBH.!I o6MOTOK w 6, )'BeJIHqHB!UI T.!lfOByIO cnoco6HOCTb TR2 nyreM 

nOBbI!IleHH.!I JKeCTKOCTII Harpy:!Ol{IIOH xaprucrepIICTIIKH. ITocne,nHee o6CTO.!ITeJibCTBO 

oco6eHHO cyra;ecTBeHHO npII coe.l{I{HeHHII ceTeBbIX o6MOTOK B cxeMy «3Hr3ar-3Be3,na». 

2.3. CWIOBbze 11enu 11a2py31<.U 

CIIJIOBbie uenII HarpYJKII (CUR) HCTOl{IIHKa (I) nHTaHH.11 BM H HCTOqHHKa (2) 

nHTaHH.!I Q H306paJKeHhl Ha pHc.3. BbIXO.l{Hble uenH HCTOqHHKOB CHa6JKeHbl JIHlllb 

O.l{H03BeHHb!MH HH3KoqacTOTHb!MH naccHBHb!MH qJHJibTJ)aMH (LPF, L1-PFi-L2 H L 5-PF2-L6) H 

o,nH03BeHHbIMH BhlCOKoqacTOTHbIMH qJHJibTJ)aMH (HPF, L3-C1-C2-L4 H L 7-C7-C8-L8). 
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PHCYHOK 3. CHJIOBhle uenH HarpYJKH 

L1=L2=Ls=L6=3MfH; L3=L4=L1=Ls= 180 ••• 1 SMKfH; 

Rb=3,0; R1=R2=0,l; R3=~=1,5; Rs=~=0,75; 

c,=C2=C1=Cs=l2MK<I>; C3 ..• C6=C9=C10=3,2M<I> 

<l>HJibTJ)bl LPF CHa6JKeHbl KOMMyraTOpaMH Ha KpeMHHeBbIX .l{HO.l{ax, KOTOphle 

nepeKmoqaroT CTJ)YKTYPY qJHJibTJ)OB npH nepexo,ne Bbillp.!IMHTeJieii B HHBepTOpHb!H pelKHM. 

,[(enaeTC.!I 3TO C ueJiblO 3KOHOMHH 3JieKTJ)03HeprnH. 

<l>HJibTJ)bI HPF co,nepJKaT lIIHHHbie .npocceJIH (L3-~ H L 7-L8), MarHHTonpoBO.l{bI 

KOTOpbIX BbillOJIHeHbl H3 JiaMHHHpOBaHHOro TJ)aHCqJOpMaTopHoro JKeJie3a H HMeIOT TaK 

HaJbIBaeMb!H pacnpe,neJieHHblH B03.nynIHb!H 3a30p, H KOHI(eHTJ)aTOpbl 3JieKTJ)H'leCKHX noMex 

(NC1-NC2 H NC3-NC4). KoHueHTJ)aTOpbI NC III)'HTHpOBaHbI ,neMnqiHpyroinHMH 
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KOH.l{eHCaTopaMH (C1-C2 H C1-Cs), KOTOpb!e no,nKJIIOqaJOTC.!I C noMOinblO rn6KHX noJIOCOBb!X 

BOJIHOBo,noB. KpoMe Toro, CUH o6opy,noBaHhl rnpHCTOpHbIMH KJIIOqaMH (EE) .l{JI.!I 

3BaKyaUHH JHeprnH npH nepexo.ne CIT-o6MoTOK BM H QM B TaK Ha3bIBaeMyro HOpMaJibHyIO 

qJaJy. O6inee conpOTHBJieHHe nOCTO.!IHHOMY TOK}' uenH BM COCTaBJI.!leT 10,7 MOM, .l{JI.!I 

uenu QM - 8,5MOM. 

3. UEITl.f YITP ABJIEHllil rcrrH 

Uenu ynpaBJieHH.!I HCTO'IHHKa (1) nHTaHH.!I BM H HCTOqHHKa (2) nHTaHH.!I QM 

11306paJKeHbI Ha puc.4. 
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PucyHOK 4.CxeMa ueneii ynpaBJieHH.!I rcrrH. 

CHCTeMa ynpaBJieHH.!I COCTOHT H3 O.l{H0ICOliTypHOH CHCTeMbl peryJIHpOBaHH.!I C 

ynpaBJieHHeM no 3a,naroineMy B03,l{eHCTBHIO (Bo) - WJJ1 ynpaBJieHH.!I BeJIH'IHHOH MarHHTHOH 

HH.l{yKI(HH B BM, H H3 O.l{HOKOHTYPHOH CHCTeMbl perynHpOBaHH.!I C ynpaBJieHHeM no 

Ja,naroineMy B03,neiicTBHIO (Go = K • B) H ero nepsoii npoH3BO.l{HOH ( B) - .l{JI.!I ynpaeJieHH.!I 

BeJIHqHHOH rpa,nHeHTa MarHHTHOH HH.l{YKUHH B QM, o6pa3y.!I npH 3TOM CJie.l{.!III(YlO CHCTeMy 

aBT0MarnqecKOro peryJIHp0BaHH.!I. O6opy,noBaHHe ynpaBJieHH.!I, e 0CH0BHOM, C0CT0HT m 

6JIOKOB ynpaBJieHH.!1 TRI H TR2 (CUI H CU2), CYMMHpyro_inux ycunmeneit (A2 H ~). 

ycHJIHTellll cttrHana paccornacoBaHH.!I (AI), ycHJIHreJI.!I cHrnana paccornacoeaHH.!I cne.l{.!lineit 

cncTeMbI(A3), 6nokoe CTaTuqecKoro cMeineHHll (SBU1 H SBU2), 6noKa ,nHHaMH'JecKoro 

CMeJneHHll (DBU), HH.l{yKI(H0HH0ro H3MepHTeJI.!I B (Bin, HH.l{YKUH0HH0ro H3MepHTen.11 

G (GIT), B - TaitMepa (BT), G - TaitMepa (GT) n KoMnbIOTepa. 

4. 3AKJIIQqEHl1E 

OnHCaHHbie CHCTeMa ynpaeneHHll H HCTOl{IIHKii nHTaHHll Il03BOJIHJIH BbIIlOJIHHTb 

Heo6xO.l{HMbie 1'pe60BaHHll K CTa6HJibHOCTH noneit BM H QM D TO'!Ke HHJKeKUHH C 
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TO'lHOCThlO JI)"IIIJe 'leM 5. 1 o-4; npH 3TOM 600-rep1.1eBaJ1 nyJihCal.\Hll nOJIJI Ha IlJIOII.lanKe 
Me)lJieHHOfO Bh!BOJW nyqKa B KpHBOU TOKa B036ylK)leHHll COCTaBHJia MeHee qeM 

5 • 10-7 (nHK-IlHK). 
CttcTeMbl IlOKa3aJIH BhICOKYIO TepMOCTa6HJihHOCTh H IlOCTOllHCTBO xapaKTepHCTHK 

yrrpaBJieHHll. rcnH ycneIIJHO H 6e3aBapHUHO HCilOJih30BaJiaCb BO acex ceaHcax ]lJill 
npel.\H3HOHH0f0 B036YlKJleHHJI MarHHTHhlX CTpyKTYP HYKJIOTpOHa npH CKOpOCTH nom,eMa 

MafHHTHOfO IlOJIJI OT O]lHOfO ]lO 10 Kfc/c. 
PeanbHhlU I.\HKJI IlOTPe6JieHHJI aKTHBHOU ceTeBOU MOII.IHOCTH (CM. pttc.5) 

xapaKTepmyeTCJI CJieJlY!Oll.lHMH napaMeTpaMH: 06II.1aJ1 cpe]lHllll MOII.IHOCTh - 0,112 MBT, 
06II.1aJ1 IlHKOBaJI MOII.IHOCTh - 2,6 MBT. TipttBe]leHHble napaMeTpbl YKa3bJBalOT Ha BhICOKYIO 
Jq>q>eKTHBHOCTh HCilOJih30BaHHJI CTI-o6MOTOK B036ylKJleHHll MarHHTHbIX CTPYKTYP 

ycKOpHTeJIJI. 
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PttcyrroK 5. TipttMep peanhHOro I.\HKJia a036ylKJleHHJ1 BM H QM 

B ]laHHOe BpeMJI 6naro,1:1apll noTeHl.\llaJihHhlM B03MO)KHOCTllM 01mcaHHhlX CHCTeM 
npo1.1ecc HacTpOUKH tt pa6oTa ycKOpHTeJill CTaJIH o6bI]leHHOU npo1.1eJlypOii [2]. 

5. EJIAfO.[(APHOCTh 
Mbl pa,uhl Bhlpa3HTh 6naro,1:1apHOCTh HaIIJHM KOJIJieraM 3a HX BKJla.Il B ]leJIO C03]laHHJI rnaBHOU 
CHCTeMhl nHTaHHll HYKJIOTpoHa. ABTOpbl Bblpa:lKalOT oco6yro npmHaTeJihHOCTh 

JI.E.CaeIIIHHKOBOU 3a IlOMOII.lh B IlO]lrOTOBKe ]laHHOU pa6oTbl K ne'laTH. 
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OMeJihtieHKO E.D:. H J:lp. P9-98-213 

Crnryc rnaBHOH CHCTeMbl nHTaHmI H)'KJIOTpOHa 

D:atto onttcatttte rnaattott cttcTeMhl nHTaHH.H HYKJ!OTpotta - caepxnpoaoMmero 

CHHXpOTpOHa, 6a:mpyiomeroc.H Ha HCilOJlh30BaHHH CTI-MafHHTOB, nom1 KOTOpbIX 

cpopMttpyIOTCll MHHHaTIOpHbIMH )KeJie3HhIMH ManrnTonpOBO)laMH, H BBe,LleHHOfO 

B )leHCTBHe B MapTe 1993 r. B fla6oparnpHH Bh!COKHX 3Heprntt OI15II1. no HaCTO.ff

mee BpeMJI H)'KJIOTpOH H ero rnaBHM CHCTeMa nHTaHHll (rCTIH), KOTOpM nOCTOJIHHO 

COBeprneHcTByeTC.ff, ycnelllHO OTpa6oTaJIH 12 ceaHCOB. 

Pa6oTa BhinOJIHeHa B na6oparnpHH BhlCOKHX 3Heprntt OI15II1. 

ITpenpHHT O6oe1•n11ennoro HHCTHTyra X)lepHLIX HCCJJe)loBaHHII. .rly611a, 1998 

ITepeBO,[l aBTOpOB 

Omelchenko B.D. et al. P9-98-213 

Status of the Nuclotron Main Power Supply System 

The designed and achieved parameters of the Nuclotron main power supply 

system (MPSS) are presented. The MPSS consists of two separate circuits for dipole 

magnets and quadrupole lenses connected by feedback units. 

The MPSS was used during 12 runs of the Nuclotron operation. The essential 

experimental results of the MPSS at the superconducting synchrotron are described. 

The investigation has been performed at the Laboratory of High Energies, 

JINR. 

Preprint of the Joint lnstitutt: for Nuclear Research. Dubna, 1998 


