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.um,: cpopM»poBaHH~ · inoxpomioro IWJI51. UHIUIOTpoHa. Y-400 
. 'npH no,iinK.eHHOM ypoBHe cperij1ero MarHHTH0ro_nOJI51 

Tipe.uc:raBneHbl pe3yJibTaTbl npoBe,!leHHblX. 3KCnepHMeHTOB W MO,!leJIHpOBaHH51 
y~Kopettmr »~HOB Ha cimieH1:fblX MarnHTHbIX no1151x UHKJIOTPOHa Y-400. D:oc'I'»rnyrn 
3_0 + 50% 3KOH<JMH51 . n_oTpe6m1eMoif s11eKTposi1epnrn. TimrnHJiacb Bo3MO)KHOCTb 
TOHKo~'.HacTpottKJ-! ::ittepnrn BbIBO.!lHMbIX HOHOB.B .u»anaJoue 5 +10%. 

. . . '· ._ . 

Pa6on1. BbmOJIHeiia B na6opaTOpHH m:iepttblX peaKUHH HM.f.H;~nepOBa 01151.H. 

TiepeBo.!l aBTopoB · 

Gulbekian G.G.et al. . P9-95-335. 
The Use of Correcting Coils for Forming the ·Isochronous _Field 
of the U-400 Cyclotron at the· Reduced Level of the/Magnetic Field 

- ' . ~ . , ' .. 

Results of the• ex~eriments ;nd simulation of ion. acceleration performed 
on. the reduced magnetic fields of the U~400 cyclotron are presented. 30 + 50% 
saving of the consumable pow,er has been achieved. A possibility of fine tuning 
the energy of extracted ions in_ the range. of 5 + l0%has been evolved: 

1.The in~estigation: has been perfof~ed at the Fiero~ Lal;>0ratory of Nuclear 
Reactions, JINR. · · · 

ion of the Joint Institute for Nuclear Research: Dubn . 



BeeAeHHe , 

Ha '-leTblpexMeTpOBOM 113OXPOHHOM l..ll1K11OTPOHe Y~400 C ¢aKTOpOM K = 625' 
ycKopHIOTCff 11OHbr·c MaccoBblM11 '-l11cnaM11 7. 5 A 5 238 AO 3Heprni1 20 - 1 · M38 / HyK/1. 
COOTBeTCTBeHHO. 1/130XpOHHaff 3aBl1Cl1MOCTb MarHl1THOro non ff OT PaA11yca. B miana3OHe 

1,85- 2,11 TJI cqiopMHponaHa KOJI&UeBb!MH H c:eKTopHbIAm 6oKOBbIMH rnnMMaMH. BoceMb 

nap KOnbl..leBblX PaAl1anbHblX KaTYWeK, Ka)t(Aaff 113 KOTOPblX C03Aaer noJie no 0,01 TJI, 
pacnonmIrnHbI B_ 3a3ope MeJKAy KPblWKaM\1 KaMepbI l'.1 ceKTopaM11. 

8 ' CBSl311 C B03MO)l(HOCTblO _ ysen!,1'-1eH11S1 '3apsinHoci-11. ycKopsieMblX ,11OHOB C 
11cnonb30BaH11eM ECR-11CTO'-IHl1Ka 11OHOB npoBepeHa BO3MO)l(HOCTb CHl1)1(eHl1SI cpeittero 
MarHIIJTHOro non11, .. T.e. MOI.LIHOCTl,1 • nl1TaHl1SI OCHOBHblX 06MOTOK 11 cjJOpM11poBaH11S1· 

MarHHTHOro nonsi KOnbl..leBblMl1 PaA11anbHblMl1 KaTYWKaM11 .. 1/lccnenoBaH_ BblBOA nY'-IKa 
nepe3apsip.Koi1. 

KoMriblOTepH_oe MOAe11111poBaH111e 111 3K~nep:.1MeHTMbH8fl _nposepKa 

Ha p11c.1 _ npeACTaBneHbl pe3ynbTaTbl nposeneHHblX 113MepeHi-1i1 pacnpeneneH11S1 
cpeAHl1X MarH11THblX nonei1 no PaA11YCY OT KOnbl..leBblX PaA11anbHblX KaTYWE!K. · n11i-aH11e 
Bcex KaTYWeK ocy111ecTBirnnocb TOKOM 500 A. · · · · 

. . CyMMapHblH BKJlaA MarH~TH~IX nonei1, CO3AaBaeMblX PaA11anbHblM11 KaTYWKaMl1, 
noKpblBae'r pa3HOCTb Me)l(Ay Bbl6paHHblM 113OXPOHHblM pacnpeneneHl1E?M Marn11rnoro . 

nonsi AnSI '-1aCT111..lbl C Heo6XOAVIMblM OTHOUleHVleM A/Z 11 noHVl)l(eHHblM MarHl1THblM_ noneM 
_ Ll11K11OTpOHa. 

nposeneH PSIA 3Kcnep11MeHTOB, B xone KoTOpbtX ynanocb CHl1311Tb. cpenHee 

. Marn11rnoe none .An si ycKopsieMbtX '-1acf11u c ornoweH11eM Ail = 8 11 A/Z. = 10 , s cpe11,HeM 

Ha O; 13 TJI, '-ITO COOTBeTCTByeT CHVl)l(eHVIIO' MOLUHOCTl1 nVITaHl1SI OCHOBHOro. MarHVITa 

L\11K110TpoHa Ha 46%. Pe3ynbTaTbl 3Kcnep1-1MeHTOB npencrasnettbl B . · Ta6n11ue 1: 
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Pnc.1,Pacnpe;neneHHe,cpe;nHnx"~arHnTHbIX noneft no pa;nnycy oT 
pa;nnan:E,HLIX KaTy~eK npn TQKaX DKmoqemrn 500A. 
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~JIR CHHXeHHblX ypoBHefi B036yxneHHR MarHHTa Ha pHc.2a H 26 
npHBe;QeHbl rpa~HKH pacnpeneneHHfi cpenHero nonR QHKnoTpoHa H 
Heo6xonHuoro H3oxpoHHoro nonR no paneycy, a TaKxe BKnan 
KaTymeK, noKpb!Baro~Hfi pa3HOCTb Mexny 3THMH IlOJIRMH. 
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PHc.2a.Heo6xonHMOe H30XpOHHOe H IlOHHXeHHoe cpenHee IlOJIR 
QHKJIOTpOHa. 
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PHC.26. 3KcnepHMeHTaJibHoe H MO;QenHpoBaHHOe pacnpeneneHHR 
cyMMbl BKnanoB nonefi,KaT}'meK. 
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Ha pnc. 3 npnBe):leH rpaipHK SKcnepm.teHTaJJ:&HOH 3aBHCHMOCTH 

sHeprniI Bl'>IBeAel!Horo nyqKa OT nonoJKeHn.si: ipon:orn 1111.si: 1 , 2, 3 

o6opoTHblX BblBO):IOB MeTO):IOM nepe3ap.sIAKH. ;QaHHble npe):lcTaBJJeHbl 

):111.sI HOHa 40Ar+5 c OTHomeHHeM A/Z = 8 ):111.sI cyllleCTBYJOlllero H 

noHHJKeHHblX H30XpOHHblX MarHHTHblX noneiI. QnippaMH yKa3aHbl 

paBHOBecHble 3ap.si:Abl HOHOB nocne nepe3ap.si:AKH Ha ipon:ore. B 

cneKTpe 
O 

3ap.sIAHOCTeiI nocne nepe3ap.si:AKH npucyTCTBYJOT HOHbl C 

3ap.si:11aMH +15,+16,+17 [3]. 
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Pnc.3. 3aBHCHMOCTI, SHeprniI BblBe):leHHOro ny'IKa OT nonoJKeHH.sI 

ipon:orn. PK . - KOHe'IHblH pa11nyc ycKopeHH.sI HOHOB B UHKJIOTpoHe 

Y400, PK= 172 CM. 

li3-3a yBenn'leHn.si: 3a6poca nyqKa npn CHHJKeHHOM ypoBHe 

MarHHTHOro non.si: ):111.sI cyllleCTBYJOllleiI reoMeTpHH BblBO):la HOHOB 

B03HHKaeT Heo6xo11nMocT:o yMeH:omeHH.sI pa11nyca nonoJKeHn.si: ipon:orn, 

'ITO npHBO):IHT K 5 + 10% 11ononanTeJ1:&HOMY CHHJKeHHIO SHeprnn 

BblBO):IHMblX HOHOB. 

Co3):laHa nporpaMMa, ipopMnpy10l11a.sI pa11nan:0Hoe pacnpe11eneHne 

cpe):IHero MarHHTHoro non.si: 1111.si: ycKopeHH.sI Bb16paHHoiI qacTHUbl npn 

CHHlKeHHOM ypoBHe . ·-B036yJK~eHH.sI MarHHTa C onTHMH3aQHeiI TOKOB 

BKJIJO'leHH.sI pa11nan:&HblX KaTymeK. B nporpaMMe ncnoJJ:&30BaJIHCI> 

):laHHble, nonyqeHHble B Xo):le SKcnepnMeHTOB _no y~KopeHHIO HOHOB Ha 

CHHJKeHHblX MarHHTHblX non.si:x. Pe3yn:0TaTL1 Mo11ennpoBaHn.si: B 

cpaBHeHHH C ):laHHhlMH, nonyqeHHhlMH 

3KCilepuMeHT0B, _npe.I(CTaBJie_Hbl Ha puc.2a,6. 
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B XO):le BblmeyKa3aHHLIX 

1. 
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~ 

Ta6nnua 1. Pe3yJJ:&TaTbl SKcnepnMeHTOB no CHHlKeHHIO cpe):IHHX 

MarHHTHblX noneiI Y-400. dP/P - OTHomeHne li3MeHeHH.sI MOlIIHOCTH 

sneKTponnTaHH.sI MarHHTa K Ha'laJII>HOH MOlIIHOCTH 

A/Z 

8 
8 

8 

THD 

Br,rnoi:ia 

1 06. 

1 06. 

1 06. 

z 
nocne 
q,onhrH 

17 

16 

15 

Bo I Bo 
H3OXp., I DOHHJK., 

T,, Tn 

1. 990 I 1. 960 

1.990 I 1.960 

1. 990 I 1. 960 

Pa11nyc 

BblBO):la, 

CM 

172.0 

170.0 

167.0 

E, 
MaB/H. 

8.8 
8.6 

8.3 

ToK, 

MKA dP/P 

7.010.46 

11.8 I 0.46 

3.5 I 0.46 

MOlIIHOCTI, IlHTaHH.sI MarHHTa CHHJKeHa Ha 46%. IlO.sIBHJlaCI> 

HOHOB C B03MOlKHOCTI, O):IH006opoTHOro BhlBO):la nepe3ap.si:11Koll: 

paBHOBeCHhlMH 3ap.si:11aMn +15, +16, +17. 

8 2x 06. 17 2.095 I 2.095 147.6 7.2 25 I o 
8 2x 06. 16 2•.095 I 2.095 145.1 6.9 21 I o 
8 2x 06. 15 2.095 I 2.095 142.0 6.7 5 I o 
8 2x 06. 17 1. 990 I 1. 960 139.0 5.7 9 Io. 46 

• 8 2x 06. 16 1.990 I 1.960 136.0 5.5 26. 1 I o.46 

8 2x 06. 15 1.990 I 1.960 132.0 5.2 21.0 I o.46 

MOlIIHOCTI, IlHTaHH.sI MarHHTa CHHJKeHa Ha 46%. 

10 2x 06. 17 2.117 12.117 156.0 5.3 18.0 0 

10 2x 06. 16 2.117 12.117 154.1 5.1 20.0 0 

10 2x 06. 15 2.117 12.117 151.4 4.9 5.0 0 

10 2x 06. 17 2.0-09 I 1.987 148.0 4.3 2.6 I 0.44 

10 2x 06. 16 2.009 I 1.987 145.0 4.1 10.0 I o.44 

10 2x 06. 15 2. 009 I 1. 987 143.0 4.0 3.710.44 

MOlIIHOCTI, IlHTaHH.sI MarHHTa 

HHTeHCHBHOCTH He06XOAHMa 

ipopMHPYIOlIIHX KaTymeK. 

CHHJKeHa Ha 44%. ;Qn.si: IlOBLJmeHH.sI 

11ononHHTeJJI,Ha.sI HaCTpoiIKa TOKOB 

3aKn10qeaHe 

IIpei:icTaBJJeHHble pe3yJJI>TaTL1 npoBe):leHHhlX SKCnepuMeHTOB H 

MO):lenupoBaHHH noKa3aJIH B03MOJKHOCTI> ycKopeHHH HO HOB npn 

HCilOJII>30BaHHH IlOHHJKeHHhlX cpeAHHX MarHHTHLIX nonell: UIIKJIOTpOHa 

Y-4 0 0 • Ilpn STOM ):IOCTHraeTCH 30 + 50% SKOHOMIIH IlOTpe6nHeMoii 

sneKTposHeprnn. IlOHBJIHeTCH B03MOJKHOCTI, TOHKOH HaCTpOHKII 

SHeprnn BhlBO):IHMLIX HOHOB B ):IHana30He 5 + 10%. ;QJJH IIOHOB C 

A/Z=8 nony~eH O):IH006opoTHLIH BLIBOA c paBHOBeCHLIMII 3apH):laMH 

+15, +16, +17 • 
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