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AMnnHTYAa nepeoH rapMoHHKH MarHHTHoro nonR ~HKnoTpoHa Y-400 
nRP O~R~ nocne ero 3anycKa, e 1978 roAy, cocTaenRna npH6nH3H­
TenbHO 15 3 /pHc. 1 I 11 •21 • ,llnR ee KoppeK~HH Hcnonb3oeanHcb eoceMb 
nap rapMOHH4eCKHX 06MOTOK, pacnono~eHH~X B AOnHHaX ~HKnOTPOHa 
/pHc.2,3/. CHcTeMa nHTaHHR KaTyweK cHa6~eHa nporpaMMHpoeaHH~M 
HCT04HHKOM onopHOrO HanpR~eHHR, KOTOP~H no3BOnReT OAHOBpeMeHHO 
perynHpoeaTb TOKH B Ka~AOH H3 4eT~pex 06MOTOK, pacnono~eHH~X 

Ha BHyTpeHHHX H BHeWHHX PaAHYCaX, no 3aKOHY 

I = I. sin [ ,~,. + .!!.. (n - 1)] 
n ~ 2 ' n = 1,2,3,4, 

rAe cp = 0°7360° - ~a3a rapMOHHKH, c03AaeaeMOH KaTywKaMH, I = 
+07150 A - aMnnHTyAa TOKa HCT04HHKa nHTaHHR. 
-TaKHM o6pa30M AOCTHraeTCR He3aBHCHMaR perynHpOBKa aMnnHTYA~ 

H ~a3~ nepBO~ rapMOHHKH MarHHTHOrO nOnR. npH MaKCHManbHO~ MO~­
HOCTH nHTaHHR BHeWHHe KaTyWKH MOryT CKOMneHCHPOBaTb AO 16 3 nep­
BO~ rapMOHHKH, BHyTpeHHHe - AO 23 3. 
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PHc,l. AMnrrHTyga H ~asa rrepBOH 
rapMOHHKH go KOppeK~HH. 

PHc.2. CxeMa pacrrono~eHHH rap­
MOHHqecKHX KaTymeK B ~KnOTpo­
He. 

C ~enb~ yMeHbWeHHR Harpy3KH Ha KOppeKTHPY~Y~ CHCTeMy H no­
B~WeHHR 3~~eKTHBHOCTH ee pa60T~ 6~n0 npHHRTO peweHHe CHM3MTb 
ypoeeHb nepBO~ rapMOHHKM C nOMO~b~ CTanbHbiX ~eppOMarHMTHbiX WHMM. 
HaH6onee npocTo~ cnoco6 - WMMMMpoeaHMe noA ceKTopaMM MarHHTa 
~~KnOTPOHa - He n03BOnMn 3Ha4MTenbHO yMeHbWMTb aMnnMTYAY nepeo~ 
rapMOHMKM, TaK KaK 3a30p AnR W bidd A# iiiiPULIIIIS H II ff; MM .. , n03TOMY 
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PHc.3. PacnpeAeneHHe MarHHTHo­
ro nonH rapMOHH~eCKHX KaTymeK 
npH TOKe I = 70 A, e - nHHeiiHaH 
npOT~eHHOCTb llO OKpyxHOCTH. 
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PHc.5. BnHHHHe Ha nepayro rapMo­
HHKY CTanbHOrO nHCTa TO~HOH 
I MM, nono~eHHOro noA ceKTOP 
MarHHTa. 
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PHc. 4. BnHHHHe 6oKOBbiX IIIHMM 
B I MM Ha nepayro rapMOHHKY 
MarHHTHoro nonH. CnnomHaH nH­
HHH - pac~eTHble, TO~KH -
!3KcnepHMeHTanhHbJe AaHHbJe. 
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PHc.6. AMnnHTYAa H ~asa nepao:H 
rapMOHHKH nocne KOppeK~HH. 

CH~meH~e rapMOH~K~ B OCHOBHOM AOCT~rHyTO ~3MeHeH~eM yrnOBO~ 
npOT~meHHOCT~ COOTBeTCTBY~~~X ceKTOPOB /60KOBOe W~MM~pOBaH~e/. 
PacnpeAeneH~e MarH~THoro non~ oT 6oKoe~x w~MM ~MeeT KonoKono­
o6pa3HY~ ~OpMy, KOTOPY~ MOmHO annpOKC~M~poeaTb OAH~M nonynep~o­
AOM c~Hyca. B 3TOM cny4ae aMnn~TYAa nepeo~ rapMoH~K~ P~Aa ~ypbe 
pasHa 

2 At!. 
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rAe A ~ !!.. - aMnn~TYAa ~ W~p~Ha /no OCHOBaH~~/ BKnaAa W~MM , R -
paA~YC , Ha KOTOPOM ycTaHOBneHbl W~MMbl. CnpaBeAn~BOCTb np~MeHeH~~ 

TaKoro MeTOAa O~eHOK C AOCTaT04HO~ T04HOCTb~ nOATBePA~n~ Mar­
H~TH~e ~aMepeH~~ /p~c.4/. Bn~~H~e Ha nepey~ rapMOH~KY w~MM , 
pacnonomeHHbiX MemAY ceKTopoM ~ non~coM, onpeAeneHo 3Kcnep~MeH­
TanbHO /p~c.5/. 
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BoxoaYe mHMNW To~. 

R=80+170cM 

PHc. 7. BeKTOPHbie AHarpaMMbi nepao:H rapMOHHKH MarHHTHoro 
nonH AO Ha~ana /a/ H B npo~ecce /6,a,r/ ee KoppeK~HH. 

B peaynbTaTe pa6oT~ no KoppeK~~~ nepeo~ rapMoH~K~ MarH~THoro 
non~ Ha ~~KnoTpoHe Y-400 YAanocb yMeHbW~Tb ee aMnn~TYAY Ha eHyT­
peHH~x paA~ycax ycKopeH~~ /R < 70 eM/ AO 6 3 ~ Ha PaA~ycax 
707170 eM AO 3 3 /p~c.6,7/. Ow~6Ka ~3MepeH~~ o~eHeHa e 2 3; oHa 
B~3BaHa HeT04HOCTb~ ycTaHOBK~ WTaHr~, OTKnOHeH~eM nnOCKOCT~ AaT-
4~Ka Xonna ~ HecTa6~nbHOCTb~ ero noKaaaH~~-

B aaKn~4eH~e aeTop~ e~pama~T 6naroAapHocTb npo~eccopy ~.U.Ora­
Hec~Hy 3a nocTaHOBKY 3aAa4~ ~ nOCTO~HH~~ ~HTepec K pa6oTe,A.M.Cy­
XOBy, n.M.MenbH~KOBO~, E.M.mMaeey, o.B.W~noey 3a nOMO~b B npoee­
AeH~~ 3Kcnep~MeHTOB. 
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Konecoa M.B. H AP· 9-82-917 
KoppeK~MA nepaoH rapMOHHKH MarHHTHoro nonA 
Ha ~eTwpeXMeTpoBOM MaoxpoHHOM ~MKnOTpoHe Y-400 

Ha MsoxpoHHOM ~eTwpeXMeTpoBOM ~MKnOTpoHe Y-400 c ~e~bQ yMeHbweHMA 
HarpyaKM Ha CMCTeMY TOKOBOH KOppeK~MH MarHHTHOro nonA CHHMeHa aMnnMTYA8 
nepBOH raPMOHMKM C n~bQ CTanbHWX ~epPOMarHMTHWX WMMM. McnO~b30Banocb 
KaK 6oKOBoe WMMMMPOBaHMe CeKTOpoB, TaK M WMMMMpo&aHMe CTa~bHWMH nHCTaMM 
Me*AY CeKTOPOM H no~OM MarHMTa. B peay~bTaTe aMnnMTYAa nep&OH rapMOHMKH 
MarHMTHOrO no~A yMeHbweHa C 15 AO 3 3 Ha PaAMYCaX 70+170 CM H AO 6 3 Ha 
P8AMYCaX MeHbWe 70 CM. 

Pa6oTa awno~HeHa a fla5opaToPHH AAepHwx peaK~HH OH~H . 

C~eHHe 06~AHHeHHOrO HHCTMTyTa AAePHWX HCCneAOBaHHH . ny5Ha 1982 

Kolesov I.V. et al. 
Correction of the First Harmonic of Magnetic Field 
on the U-400 Isochronous Cyclotron 

9-82-917 

By using steel ferromagnetic shims the first harmonic level was lo­
wered to decrease the load on the system of current correction of the mag­
netic field of the U-400 4-meter Isochronous cyclotron. Both the side 
shimming of the sectors and the shimming by steel sheets placed between the 
sector and the pole of the magnet have been used. As a result, the first 
harmonic amplitude has been decreased from 15 Oe to 3 Oe at radii of 
70+170 em and to 6 Oe at radii smaller than 70 em. 

The Investigation has been · performed at the Laboratory of Nuclear 
Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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