
P9-98-102 

H.A.Mop030B 


PACQET MArHl1THOrO ,··nOJI5r'·· 
, 

CEKTOPHOrO UI1KJIOTtPOHA.:I1H)l(EKTOPA nU-l 

•• ..I, -,.' 

1998 



.QIls:! pa3pa6oTKV1 TeXHV14eCKOrO npOeKTa CeKTopHOrO 4V1KIlOTpOHa-V1H)f{eKTOpa (C~VI) 
.Q~-'I [1] 6b1IlV1 npoBeAeHbl pac4eTbi ero MarHV1THoro nOIlS:/ C 4eIlblO: 

onpeAeIleHV1S:/ OCHOBHblX napaMeTpoB MarHV1THoH CV1CTeMbJ 4V1KIloTpoHa; 

nOIlY4eHV1S:/ Ta6Il V1 4 MarHV1THoro nOIlS:/ AIls:l npoBeAeHV1S:/ pac4eToB AVlHaMV1KV1 nY4Ka; 

CPOPMYIlV1pOBaHV1s:1 Tpe6oBaHV1H Ha APyrV1e CV1CTeMbl 4V1KIloTpoHa. 

OCHoBHble napaMeTpbl 4V1KIloTpoHa npV1BeAeHbl B Ta6Il.1. 

a IlV1ua 

r-:TV1n ~cKo~s:/eMblx 4aCTV14 .QeHTpoHbl 
MaKcV1MaIlbHas:/ paC4eTHas:/ V1HTeHcV1BHoCTbycKojleHHoro nYl.Ka (MA) 20 

3HeprV1S:/ V1H)f{eK4V1V1/3KcT~aK4V1V1 4aCTV14 {M3B~ 0,3/15 
TV1n MarHV1THoH CV1CTeMbl CeKTOpHbie 

MarHV1Tbl 

I CeeAHee 3Ha4eHV1e MarHV1THoro nOIls:l B o6IlacTV1 YCKopeHV1S:/ (TIl) 0,51 

nepV1oAV14HOCTb CTPYKTYPbl MarHV1THoH CV1CTeMbl 4 

Tpe6yeMbie 3Ha4eHV1S:/ 4aCTOT cBo6oAHbiX 6eTaTpOJ-iHbIX KOIle6aHV1H 1-1,3 

Oz, Or 
3a30p Me~y nOJ1IOCaMV1 MarHV1TOB (CM) 3 

I YmOBas:l n~OTS:/)f{eHHOCTb CeKTOEOB {rEaAl 30 

T 6 1 5 a30Bbie naEaMeT~bl cyVl 

Bbl60p OCHOBHblX napaMeTpOB CeKTOpHblX MarHV1TOB 

Pe3YIlbTaTbi npeABapV1TeJ1bHOrO Bbl60pa napaMeTpOB CeKTOpHblX MarHV1TOB C~VI 
npV1BeAeHbl B pa60Te [1]. rlpV1 aHaJ1V13e 3TV1X napaMeTpOB 06pall\aeT Ha ce6s:/ 

BHV1MaHV1e cpaBHV1TeJ1bHO BbICOKas:/ MOll\HOCTb nV1TaHV1s:/, nOTpe6J1s:1eMas:l MarHV1THoliI 

CV1CTeMOH (-200 KBT). n03TOMY, nOMV1MO n0J1Y4eHV1s:1 Ta6J1V14 MarHV1THoro nOJ1s:1, maBHOH 

4eJ1blO paC4eTOB 6blJ10 CHV1)f{eHV1e 3TOH MOll\HOCTVI. B Ka4eCTBe V1CXOAHOH reOMeTpV1V1 

AJ1s:! paC4eTa CeKTOpHOrO MarHV1Ta 6blJ1a B3S:/Ta reOMeTpV1s:1 V13 pa60Tbi [1]. Ha 

Ha4aJ1bHOH CTaAV1V1 paC4eTOB B Hee 6blJ1V1 BHeceHbl V13MeHeHV1s:1: 

AJ1s:! pa3Mell\eHV1S:/ WV1MMV1PYIOll\V1X MarHV1THoe nOJ1e 60KOBbiX HaKIlaAoK Ha nOJ1lOca 

MarHV1Ta V1 AJ1s:1 B03MO)f{HOCTV1 TeXH0J10rV14eCKOH peaJ1V13a4V1V1 YCTaHOBKV1 BaKYYMHOH 

KaMepbl YCKopV1TeIlS:/ 06MOTKa B036~eHV1S:/ MarHV1Ta 6blJ1a nOAHS:/Ta Ha paCCTOs:!HV1e 

5 CM OT cpeAHeH nJ10CKOCTV1 3a30pa MarHV1Ta; 

BbIAeJ1eHHOe AJ1s:1 06MOTKV1 B036y~eHV1s:1 MarHV1Ta npOCTpaHCTBO 6blJ10 YBeJ1V14eHO 

AO pa3Mepa 5x25 CM, 4TO AaeT B03MO)f{HOCTb pa3MeCTV1Tb 80 BV1TKOB npOBOAHV1Ka 

pa3MepOM 10x10 MM (BMeCTO 45 B pa60Te [1]) V1 TeM caMblM n04TV1 B ABa pa3a 

CHV13V1Tb nJ10THOCTb TOKa B 06MOTKe. 

L!lcxoAHas:l reOMeTpV1s:1 MarHV1Ta nOKa3aHa Ha pV1c.1 (8.1). Ha 3TOM 3Tane pac4eToB B 

Ka4eCTBe pac4eTHoIiI reOMeTpV1V1 V1Cn0J1b30BaJ1aCb aKcV1a.nbHo-cV1MMeTpV14Has:l MOAeJ1b C 

reoMeTpV1eH, cooTBeTcTBYIOll\elil paAV1aJ1bHOMY ce4eHV11O CeKTOpHOrO MarHV1Ta no ero 

oceBoliI J1V1HV1V1. PaC4eTbi npOBOAV1J1V1Cb no nporpaMMe POISCR [3]. 8 3TOM 

npV16.nV1)f{eHV1V1 B paC4eTe MOAeJ1V1pOBa.nOCb n0J1Y4eHV1e pacnpeAeJ1eHV1s:1 MarHV1THoro 

nOJ1s:1 BAOJ1b oceBOH J1V1HV1V1 CeKTOpHOrO MarHV1Ta V1 3Ha4eHV1s:1 YPOBHs:I V1HAYK4V1V1 

MarHV1THoro nOJ1s:1 B pa3J1V14HbIX 4aCTS:/X MarHV1TonpOBOAa. Pac4eTbi MarHV1THoro nOJ1S:/ 

AIls:l KOHcpV1rypa4V1V1 B.1 (pacnpeAeJ1eHV1e nOJ1S:/ Ha OCV1 npV1BeAeHO Ha pV1c.2) nOKa3aJ1V1 
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Q5 to 1,5 20 25 
R:rvt 

PlI1c.1.Vl3MeHeHII1s:! ¢OPMbl flpMa CeKTopHoro MarHIi1Ta npli1 paC4eTe 

pli1c.2.none BAonb OCII1 MarHII1Ta Anfl pa3nli14HbiX Bapli1aHTOB reOMeTplI11i1 

R(M) 

PlI1c.3.VlHAYKI..\II1s:! MarHII1THoro nons:! B s:!pMe CeKTOpHoro MarHIi1Ta 
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BblCOKLllII1 ypOBeHb LIIHAYK4L11L11 nom'l (A01,8 - 2 Tn) B 06nacTLil ropLllaoHTanbHoro RpMa 
(R=1,7 M) LII BepTLilKanbHOIl1 CTOIl1KLII (R=1,75 - 2,3 M). 3TO onpeAenRnocb TeM, 4TO 
OTHoweHLlle nnOll.\aALil ce4eHLIIR RpMa AJlR 3TLIIX 06nacTell1 K nnOll.\aALil nomoca B pa60Te 
[1] 6blno Bbl6paHo paBHblM 0,7. 3TO npLilBoALliT K cYll.\eCTBeHHoMY YBenLll4eHLllIO 
MOll.\HOCTLil nLilTaHLIIR, nOTpe6nReM0ll1 OCHOBHOIl1 06MOTK0ll1 MarHLIITa, npLil 

He3Ha4LIITenbH0ll1 3KOHOMLIILII MaCCbl >Kene3a. YBenLll4eHLlle YKaaaHHoro Bblwe OTHoweHLIIR 
Ce4eHLllII1 AO 1 (BapLilaHT 8.2) npLilBoALliT K CHLII>KeHLllIO Tpe6yeMoro TOKa nLilTaHLIIR 06MOTKLII 

npLilMepHo Ha 40%, 4TO AaeT n04TLII ABOVlHYIO 3KOHOMLilIO nOTpe6nReM0ll1 MarHLIITHOIl1 
cLilcTeMoH MOll.\HOCTLil. 

YAaneHLlle 4aCTLil ¢eppOMarHLIITHoro MaTepLilana RpMa no HanpaBneHLllIO K 4eHTPY 
MarHLIITa (BapLllaHTbl B.3 LII 4) Mano BnLIIReT Ha ¢OPMY LII ypoBeHb nonR B aaaope 
MarHLIITa (pLllc.2) LII AaeT 3KOHOMLilIO MaTepLilana AJlR RpMa MarHLIITa. BapLilaHT B.4 6blJ1 
Bbl6paH KaK oKoH4aTenbHblH AnR reoMeTpLilLil RpMa CeKTOpHoro MarHLIITa. 

C 4enbIO HeKoTOporo OCB060>K,lJ,eHLIIR MeCTa B 4eHTpanbHoVi 06nacTLil MarHLIITHOIl1 

CLilCTeMbl AnR pa3Mell.\eHLIIR 3neMeHTOB CLilCTeMbl LIIH>KeK4L11L11 nY4Ka 6bln paCC4LIITaH 
BapLilaHT reOMeTpLilLil (8.5), KorAa B nonlOce CAenaHa Bbl60pKa LII Ha 3TO MeCTO 
nOMell.\eHa 06MoTKa MarHLIITa. Pac4eTbi nOKaaanLil nORBneHLlle HeAonycTLilMo 60nbworo 
npOBana MarHLIITHoro nonR (pLllc.2) B o6nacTLil paALilYCOB LIIH>KeK4L11L11 nY4Ka. 

):.\nR YBenLll4eHLIIR nonR B 06nacTLil LIIH>KeK4L11L11 6blJ10 paCC4LIITaHO LIIaMeHeHLlle nonR LIIa
3a ¢eppoMarHLIITHOIl1 HaKflaAKLil B HOCOBOH 4aCTLil MarHLIITa (BapLilaHT B.6). 3TO 
L113MeHeHLlle OKaaanOCb HecYll.\eCTBeHHbIM. 

PacnpeAeneHLlle LIIHAYK4L11L11 nonR BHYTPLII MarHLIITonpOBOAa AJlR OKOH4aTenbHOH ero 

KOH¢Lllrypa4L11L11 npLil HOMLliHanbHOM TOKe Boa6Y>KAeHLIIR MarHLIITa Ixw=52000 A 

npLilBeAeHo Ha pLllc.3. 
Ha PLIIC.4 LIIa06pa>KeHa reOMeTpLIIR CeKTOpHOrO MarHLIITa. B Ta6n.2 npLilBeAeHbi 

napaMeTpbl MarHLIITonpoBoAa MarHLIITa. 

Ta6nLllya 2. napaMeTpbl MarHLIITonpoBoAa CeKTOpHoro MarHLIITa 

'ra6apLilTHble pa3Mepbl (M) 2.5x2x1 

Macca >Keneaa (Tl 20 

A3L11MYTanbHaR npOTR>KeHHOCTb nonlOca {rpaA) 30 

3a30p Me>K,lJ,Y nonlOcaMLII(cM) 3 

C Y4eToM TOro, 4TO LIIa-aa paa6poca reOMeTpLilLil LII xapaKTepLilCTLilK MaTepLllaJ10B 
CeKTOpHblX MarHLIITOB He06xoALliMO LIIMeTb paaAenbHYIO no BceM MarHLIITaM KOppeK4L111O 
nonR. OCHOBHaR 06MoTKa MarHLIITOB, a ClleAOBaTenbHO LII CLilCTeMa nLilTaHLIIR MO>KeT 6blTb 

peanLilaoBaHa B ABYX BapLilaHTax: 
OCHOBHaR 06MOTKa Ka>K,lJ,OrO MarHLIITa nLilTaeTCR OT oTAenbHoro LIICT04HLIIKa nLilTaHLIIR, 
AJlR nLilTaHLIIR MarHLIITHOIl1 CLilCTeMbl He06xoALliMO LIIMeTb 4 LIICT04HLIIKa cpeAHell1 
MOll.\HOCTLII; 
OCHOBHaR ofiMoTKa Boa6Y>KAeHLIIR AononHReTcR He60nbwoH KOppeKTLIIPYIOll.\eH 
06MOTKOH, 4eTbipe OCHOBHble 06MOTKLII nLilTalOTCR OT OAHoro MOll.\HOro LIICT04HLIIKa 
nLilTaHLIIR, Ka>K,lJ,aR LIla yeTblpex KOppeKTLllpYIOll.\LIIX 06MOTOK nLilTaeTCR LIICTOYHLIIKOM 

MalloM MOll.\HOCTLil. 
Bbl60p cxeMbl nLilTaHLIIR AOll>KeH 6blTb oCYll.\eCTBneH nYTeM MLIIHLIIMLllaa4L11L11 ee 

cYMMapHoVi CTOLIIMOCTLII. napaMeTpbl 06MOTOK LII LIICTOYHLIIKOB nLilTaHLIIR AJlR 060Lllx 
BapLilaHToB npLilBeAeHbl B Tafin.3. 
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PVlc.4.reOMeTpVlfI CeKTOpHoro MarHVlTa 

R(M) 

PVlc.6.rapMOHVlKVI MarHVlTHoro nonfl CeKTOpHoro MarHVlTa 
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TC!Q!1Ii'lya 3. napaMeTpbl 06MOTOK CeKTopHOrO MarH~Ta 1.1 IACTO'-tHIAKOB nlATaHIAs:! 

BaplAaHT 1, Bap~aHT 2, BaplAaHT 2, 
OCHOBHas:! OCHOBHas:! KOppeKT~p. 

o6MoTKa o6MoTKa o6MoTKa 

~~~~~e~~'-tHoe ce'-teHlAe 06MOTKIA (MM) 50x23050x250 50x20 
;- 

Pa3Mepbl npOBOAHIAKa (MM) 
~-

10x10,06 10x10, 06 8,5x8,5, 
05,3 

~~CJlO B~TKOB~B OAHOr;1 o6MoTKe --+-----80 
I 

76 10 

HOM~HaJlbHbl~ TOK {Al 
 -325 345 

,- 

400 450 100 

HOMIAHaJlbHOe/MaKCIAMaJlbHOe 

~-

'-- 53/66 

MaKC~MaJlbHblL1 TOK {Al 

-1354/70 
~~.!!p..2l~~H~e~a op.~H!v1.arHIAT) 

40400Macca 06MOTK~ (Kr) (Ha OAIAH MarHIAT) j 425 

PaC'-teTbl BaplAaylA~ MarH~THoro nOJls:! 

AJls:! pac'-teTa BaplAaL\lA~ MarHIATHOrO nOJls:! 6blJlIA IACnOJlb30BaHbi MOAeJlIA POISCR, 
reOMeTplA1A KOTOPblX npeACTaBJls:!IOT co6oLi! ce'-teHlAe no a3IAMYTY CeKTOpHoro MarH~Ta 
Ails:! Bbl6paHHoro ps:!Aa paA~ycOB. AJls:! 3aMb1KaHIAs:! MarHIATHoro nOTOKa B MOAeJlIA 
BBOAIAJlOCb CPI.1KTI.1BHOe S:!pMO. PaC'-teTbl npOBOAIAJlIACb AJls:! paA~ycoB R=20, 40, 60, 80, 
100, 120, 140, 160 CM. BIAA TaKOL1 MOAem1 Ails:! R=160 CM nplABeAeH Ha plAc.5. 

Pe3YJlbTaTbi paC'-teTOB rapMOHIAK Bap~aL\1A1A MarHIATHOrO nOJls:! np~ nOMOLL\~ TaKIAX 
MOAeJleLi! 1.1 paC'-teTOB no nporpaMMe MAGSAD (1.13 pa60Tbi [1]) nplABeAeHbl Ha p~c.6. 
JVlAHO, '-tTO HecoBnaAeHlAe pe3YJlbTaTOB pac'-teToB no AByM MeToAaM AJls:! OCHOBHOL1 
'-teTBepToLil rapMOHIAKIA BaplAaL\VlIA MarHVlTHoro nOJls:! COCTaBJls:!eT 60Jlee 1 Ol~'(). B 06JlaCT~ 
~H>KeKL\VIVI ny'-tKa :no OTJlIA'-t~e AOCTlAraeT MaKCVlMaJlbHOrO 3Ha'-teH~S'l. Ha plAc.7 
np~BeAeHo pacnpeAeJleHVle nOJls:! BAOJlb OCeBOL1 JlVlHVlIA MarH~Ta, nOJly'-teHHoe nplA 
nOMOLL\VI MOAeJleLil a3IAMYTaIlbHoro Ce4eHIAs:! 1.1 aKcVlaIlbHO-CIAMMeTpVl4HoliI MOAeIlVl. Ha 
pVlc.8 nplABeAeHbl a3IAMYTaJlbHbie pacnpeAeJleHIAs:! nOJls:! Ails:! pac'-teTHblx paAVlycoB. 

PaC4eTbJ C IAcnOIlb30BaHlAeM 3Kcnep~MeHTaIlbHblx AaHHblX 

B H30HY m:m 6blIlO npoBeAeHo MOAeIlVlpoBaHVle [2] ceJ<TopHoro MarHIATa AJls:! 
MOLL\Horo HeLilTpoHHoro reHepaTOpa (MflH) B MacwTa6e 1 :7. Pe3YIlbTaTbi Vl3MepeH~1iI 
MarHVlTHoro nOIls:! Ha 3T0L1 MOAemil C KoppeJ<L\Vlelil yrnoBoro pa3Mepa CeKTOpHOrO 
MarHIATa C 25° AO 30° 5blIlVl VlcnOIlb30BaHbi AIls:! nOIly4eH~S:! AaHHblX no MarHIATHoMY 
nOJlIO CLtIll. nOcIle nplABeAeHIAs:! pa3MepoB 3TOLil MOAeJlIA J< pa3MepaM MarHIATa CWIII 
paAlAaJlbHas:! npoTs:!>KeHHOCTb np~BeAeHHoro MarHIATa COCTaBIls:!eT R=28 - 143 CM 
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12 

R(M) 

P~c.7. MarHt.1THOe none BgOIlb OCt.1 ceKTopHoro MarHt.1Ta 

R~16. 14M 

R=12 10M 

·R"lBM 

1 0 

20.0 	 300 40,0 

<!\'P'V\) 

Pt.1c,8.A3t.1MYTanbHble pacnpegeneHt.1R MarHt.1THoro noml 

XiM; 

P~c, 9, ¢opMa go6aBKt.1 IKeJ1e3a 111 06MOTKt.1 AJ1R paO-leTa B LleHTpanbHoC1 o6IlacTII1 
ceKTopHoro MarHt.1Ta 
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BMeCTO R=15 - 165 CM AJ1~ MarHIfITa C~II1. AJ1~ n0J1Y4eHIfIR nOJ1R MarHIfITa C~1I1 B 

He06xoAIfIMOM Alflana30He PaAlfIYCOB K aKcneplfIMeHTaJ1bHblM AaHHblM MrTH 6blJ11f1 

A06aBJ1eHbl pac4eTHbie nOJ1R AJ1~ 4eHTpaJ1bHOIil A06aBKIfI 06MOTKIfI IfI >KeJ1e3a K n011l0cy 

MarHI.1Ta MrTH (plflc.9). Pac4eTbi npOBOAIfIJ1If1Cb no nporpaMMe MAFCOD. B 

aKClflaJ1bHOM HanpaBJ1eHI.1I.1 06J1aCTb A06aBJ1ReMoro >KeJ1e3a 6blJ1a pa361.1Ta Ha 4eTbipe 

4aCTIfI C aKClflaJ1bHblMIfI pa3MepaMIfI Z=1,5 10, 10 20, 20 - 30, 30 - 40 CM. Ka>KAaR 

4aCTb IfIMeJ1a CBoe nOCTORHHoe 3Ha4eHlfle HaMarHIfI4eHHOCTI.1 B aKClflaJ1bHOM 

HanpaBJ1eHI.1If1. 3Ha4eHlfle HaMarHIfI4eHHOCTI.1 onpeAeJ1~J10Cb B paC4eTax nplfl nOMOL1\1fI 

aKCl.1aJ1bHO-CIfIMMeTpI.14HOIil MOAeJ11f1 POISCR IfI COCTaBJ1RJ10: 

AJ1R nepBolil 4aCTIfI cpeppoMarHeTI.1Ka - 1,38 TJ1, 

AJ1~ BTOPOIII - 1,30 TJ1, 

AJ1R TpeTbelil - 1,12 TJ1, 

AJ1R 4eTBepTOlil - 0,70 TJ1. 

Pe3YJ1bTaTbl pac4eTa MarHIfITHoro nOJ1R AJ1R A06aBJ1eHHbIX B 4eHTpaJ1bHOIil 06J1aCTIfI 

3J1eMeHTOB nplfIBeAeHbi Ha plflc.10. AJ1R paAIfIYCOB Rz140 CM nOJ1e AJ1R MarHIfITa C~1I1 

n0J1Y4eHO 1f13 nonR MrTH nyTeM ero paAlflaJ1bHOrO CABlflra Ha 20 CM. Pe3YJ1bTaTbl 

CyMMlflpoBaHIfI~ paC4eTHoro nOJ1~ B 4eHTpe C 3KcneplfIMeHTaJ1bHblM 1.1 aAama41.11.1 

3KCnepI.1MeHTaJ1bHOrO nOJ1~ B 30He KOHe4HbiX paAIflYCOB nplfIBeAeHbl AJ1~ rapMOHI.1K 

Bapl.1a41.11f1 Ha pl.1c.11. BIfIAHO, 4TO MeTOAIfIKa IfICn0J1b30BaHIfI~ POISCR pac4eTHbix 

MOAenelil AaeT 60J1ee 6J11f13Klfle K 3KcneplfIMeHTaJ1bHblM AaHHblM pe3YJ1bTaTbl, 4eM 

MAGSAD. Pe3YJ1bTaTbl no cpeAHeMY MarHIfITHOMY n011l0 nplfIBeAeHbl Ha plflc.12. 

$OpMlflpOBaHl.1e cpeAHero nOJ1R B ueHTpaJ1bHOIil 30He YIfIKJ10TpOHa 

PaC4eT cpeAHero MarHIfITHoro nOJ1R (plflc.12) nOKa3aJ1, 4TO nYTeM TOHKOIII KOppeK41f11f1 

npocplfIJ1R n011l0ca (aKClflaJ1bHOIil 1fIJ11f1 a3If1MyTaJ1bHOIII) Tpe6yeMoe 1f130xpOHHoe nOJ1e 

MO>KeT 6blTb CCPOpMlflpOBaHO AJ1R AaHHOL1 KOHCPlflrypa41f11f1 MarHIfITa Ha41f1HaR C paAlflyca 

R=22 CM. TaK KaK AJ1~ 3Heprlfll.1 IfIH>KeK41f11f1 ny4Ka 0,3 MaB cpeAHee 3Ha4eHlfle PaAlflyca 

paBHoBecHolil Op61f1Tbi paBHO nplflMepHO 20 CM, TO C Y4eTOM aMnJ1If1TyAbl BbIHy>K.QeHHbIX 

K0J1e6aHIfIIil OK0J10 1,5 CM CPOpMlflpoBaHlfle cpeAHero 1f130xPOHHOro nOJ1R AOJ1>KHO 

oCYL1\eCTBJ1RTbCR Ha41f1Ha~ C paAl.1yca R=18 CM. 

AJ1~ CPOpMl.1pOBaHIfI~ Tpe6yeMoro cpeAHero nOJ1R B Alflana30He paAIflYCOB R=18 

28 CM pac4eTHbiM cnoc06oM 6blJ11f1 paccMoTpeHbl HeCKOJ1bKO B03MO>KHOCTe~: 

1. 	 II1cn0J1b30BaHlfle TOKOBblX 06MOTOK. 3KcnepIfIMeHTbi Ha MOAeJ11f1 MarHIfITa MrTH 

nOKa3aJ1lf1. 4TO AJ1R CPOpMlflpoBaHIfI~ cpeAHero MarHIfITHoro nOJ1R He06xoAIfIMO IfIMeTb 

B03AYWHbllll 3a30p B 06J1aCTIfI n011loca C aKClflaJ1bHblM pa3MepoM AZ=7 - 10 MM, Ha 

paccToRHlfI1fI 10 CM OT CpeAHeL1 nJ10CKOCTI.1 MarHI.1Ta. 3TOT 3a30p MO>KeT 6blTb 

HCn0J1b30BaH AJ1R pa3MeL1\eHI.1R KOppeKTl.1pYIOL1\IfIX TOKOBblX 06MOTOK. 6blJ11f1 

paCC41.1TaHbi MarHIfITHble nOJ1R AJ1~ AByX CeKTOpHblX 06MOTOK (lxw=4200 A), 

pacn0J10>KeHHbIX B 3TOM 3a30pe. Pe3YJ1bTaTbl pac4eTa npHBeAeHbl Ha pHc.13. 

BI.1AHO, 4TO He06xoAHMbllll AJ1R KoppeK4HH cpeAHero nOJ1R ypoBeHb 80 MTJ1 He 

MO>KeT 6blTb n0J1Y4eH nplfI nOMOL1\1fI aTHX 06MOTOK. 6blJ10 TaK>Ke paCC41f1TaHO nOJ1e 

AJ1~ BTOpOro Tlflna 06MOTOK, HaMOTaHHblX BOKpyr 4eHTpaJ1bHOIil 4aCTIfI RpMa 

CeKTOpHOrO MarHHTa. 06MOTKIfI TaK>Ke npOXOA~T 4epe3 B03AYWHbllll 3a30p B nOJ1lOce. 

Pe3YJ1bTaTbl paC4eTa nOJ1eL1 TaKIfIX 06MOTOK nplfI IfIX pa3J11f14HOM paAlflaJ1bHOM 

n0J10>KeHHIfI B B03AYWHOM 3a30pe nOJ1lOca npHBeAeHbl Ha pl.1c.14. BIfIAHO, 4TO 

He06xoAIfIMoe 3Ha4eHlfle MarHIfITHoro nOJ1R nplfI nOMOL1\1fI 06MOTOK BToporo Tlflna 

TaK>Ke He MO>KeT 6blTb n0J1Y4eHO. 
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R(Ml 

Pl-1c.10.MarHI-1THOe none An51 ~eHTpanbHO~ Ao6asKI-1 KCTPYKlYpe CeKTOpHoro 
MarHI-1Ta 

R(M) 

Pl-1c.11. MarHI-1THOe none nocne KOppeK~1-11-1 3KCnepI-1MeHTanbHoro non51 1-1 paCl.feTOB 
no POISCR MOAen51M 

1.4 1,6 

R(M) 

Pl-1c.12.CpeAHee MarHI-1THOe non51 C~1I1 
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• •• • 
d:JI..onIa 1 d:JI..onIa 2 

R(M) 

PlI1c. 13. PacnOnO>KeHlI1e 111 nom'! TOKOBblX 06MOTOK, YCTaHoBneHHblx B B03AYWHOM 

KoppeKTlI1pYIOL14eM 3a30pe nonlOca MarHII1Ta 

R(M) 

PlI1c.14.nonO>KeHlI1e Ii1 nom~ KoppeKTlI1pYIOL14I11X 06MOTOK, HaMOTaHHblX BOKpyr 

HOCOBO~ '-IaCTII1 ceKTopHoro MarHIi1Ta 

PlI1c.1S.KoppeKlIlI151 nonfl MarHII1Ta, 1I13MeHeHIi1eM 3a30pa Me>KAY nOnlOCaMII1 
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RiM} 

Pl.1c.16. OKOH4aTeIlbHbie gaHHble no MarHI.1THOMY nome ~I.1KIlOTpOHa 

a 

R(CM) 

Pl.1c. 17.4acToTa aKCl.1aIlbHblX cBo6ogHbix 6eTaTpoHHbiX KOIle6aHI.1V1 

a 

i ~ pao.ieT nO ¢opMYne 

•....• paoleT no CYCLOPS 

R(CM) 

Pl.1c.18.4aCTOTa pagl.1aIlbHblX cBo6ogHbiX 6eTaTpOHHbiX KOIle6aHI.1~ 
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2. 	 KoppeKYV151 d:>OPMbl nOllloca. ,Q1151 KOppeK14V1V1 cna,Qa MarHV1THoro n01151 B 0611acTV1 
V1H>KeK14V1V1 nY4Ka 6bl110 ,Q06aB11eHo >Ke11e30 Ha n011lOC no,Q 06MoTKoIII B036Y>KAeHIi151 
MarHIi1Ta R=10 - 15 CM, ,1Z=1,5 - 5 CM. ,Qa11bHelllwa51 KOppeK14Ii151 n01151 npOBO,QV111aCb 
nyTeM YMeHbweHV151 3a30pa Me>KAY n011lOCaMIi1 MarHIi1Ta. nyTeM 1i13MeHeHIi151 
Me>KAyn011IOCHOro 3a30pa ,QO 2 CM MO>KHO n011Y4V1Tb He06xo,QV1MYIO KOppeK14V11O 
cpe,QHero n01151. Pe3Y11bTaTbi pac4eTa Ii1 <popMa n011lOca B 14eHTpe npli1Be,QeHbl Ha 
pV1c.15. 

Ta611V1Ybl MarHV1THO[O n01151 

OKOH4aTe11bHbie 3aBV1CV1MOCTV1 OT pa,Qli1yca cpe,QHero V1 rapMoHV1K MarHIi1THoro n011f1 
npli1Be,QeHbl Ha pli1c.16. 

Pe3Y11bTaTbi paC4eTa 4aCTOT aKCV1a11bHbiX cB060,QHb1X 6eTaTpoHHbiX K011e6aHIi1111 no 
npli1611li1>KeHHblM <p0pMY11aM Ii1 no nporpaMMe Ii1HTerpV1poBaHV151 paBHoBecHblx Op61i1T 
CYCLOPS npli1Be,QeHbl Ha pV1c.17 , TaM >Ke nOKa3aHa 3aBIi1CIi1MOCTb 4aCTOTbi Qz npli1 
V1HTeHCIi1BHOCTIi1 YCKopeHHoro ny4Ka 20 MA BV1,QHO, 4TO Ha pa,Qli1yce Ii1H>KeK141i11i1 3Ha4eHV1e 
Qz 6Y,QeT He HIi1>Ke 3Ha4eHIi151 0,84. Pe3Y11bTaTbi pac4eTa 4aCTOT pa,Qli1a11bHblx 
K011e6aHIi1111 npli1Be,QeHbl Ha pV1c.18. 

BblBOAbl 

nYTeM npoBe,QeHIi151 pac4eTOB Bbl6paHa OnTli1Ma11bHa51 <popMa CeKTOpHoro MarHIi1Ta 
14V1KI10TpoHa. C<P0PMY11V1poBaHbl Tpe60BaHV151 KCV1CTeMe nV1TaHV151 06MOTOK MarHIi1TOB, 

Ha OCHOBe npoBeAeHHblx pao~eTHblx pa60T Ii1 V1cn011b30BaHIi151 3KcnepV1MeHTa11bHblx 
AaHHbix n011Y4eHbi Ta611V14bl MarHV1THoro n01151 ,QIl51 MarHV1THOIII CIi1CTeMbl 141i1KI10TpoHa. 
COcT051L4elll 1i13 4eTbipex CeKTOpHblX MarHltITOB C yrnoBolII npOT51>KeHHOCTblO n011lOca 30°. 
T04HOCTb 3TltIX Ta611V114 COCTaB1151eT Be11ltl4V1HY He xy>Ke 4eM 5<yo , 

3a,Qa4a TOHKOro WltIMMV1pOBaHV151 n01151 MO>KeT 6blTb peweHa npV1 ltI3MepeHltIlti noml Ha 
ro110BHOM o6pa34e n011HoMacwTa6Horo CeKTOpHoro MarHltITa. B03MO>KHa npoBepKa 
pe3YIlbTaToB pac4eTa MarHltITHoro nOIls:! Ha MO,Qe11V1 MarHltITa B MacwTa6e 1 :3. 
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1. 	AneHV114KltIVt lOT. V1 ,Qp. CeKTOpHbl11i 14V1KI10TPOH-Ii1H>KeKTOp ,Q~-1 TpY,Qbl BToporo 
Me>KAYHapoAHoro COBeL4aHV151 no 14lt1KI10TpOHaM V1 ltIX npV1MeHeHltIlO, r.E>exVlHe, 4CCP, 
1989 r. ):\y6Ha, ):\9-89-708, cTp.96. 

2. 	3an11aTltIH H.J1., Mop030a H.A MO,Qe11ltlpOBaHVle CeKTOpHOrO :meKTpOMarHVlTa 
MOL4HOro Hel1iTpoHHoro reHepaTOpa (M 1:7), P9-12587, ,Qy6Ha. 1979. 

3. 	Holsinger R.F., Iselin Ch. The CERN POISSON program package user guide. 
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PYKonHCh llocTynHJ1a B HJ.l.H1Tem,cKnil OT;leJI 

21 anpCJlll J998 ['O]la. 
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TEMATMQECKME KATErOPMM nYfiJ1MKAUMM 


OfibEAMHEHHOrO HHCTHTYTA 


.sIAEPHhIX MCCJ1EAOBAHMH 


HH.[(eKC TeMaTHKa 

1. 	 3KcnepHMeHTaJIbHaSl <p11311Ka BblCOKI1X 


3HeprHH 


2. 	 TeOpeTHqeCKaSl <pw3HKa BbICOKHX 3HeprHH 

3. 	 3KcnepHMeHTaJIbHaSl HeHTpoHHaSl <pH3HKa 

4. 	 TeOpeTHQeCKaSl. <pH3HKa HH3KHX 3HeprHH 

5. 	 MaTeMaTHKa 

6. 	 5I~epHaSl. cneKTpOCKonHSI H pa.L\HOXHMI1S1 

7. 	 <l>H3HKa TSI)l(eJIbIX HOHOB 

8. 	 KpHoreHHKa 

9. 	 YCKopHTeJIH 

10. 	 ABToMaTH3aU;HSI. o6pa6oTKH 

3KcnepHMeHTaJIbHbIX ~aHHblX 

11. 	 BblQHCJIHTeJIbHaSl. MaTeMaTHKa H TeXHHKa 

12. 	 XHMHSI 

13. 	 TexHHKa q,H3HQeCKOro 3KcnepHMeHTa 

14. 	 MCCJIe~OBaHHSI. TBepp;bIX TeJI H )l(H,ll;KocTeH 

SI~epHblMH MeTo~aMH 

15. 	 3KcnepHMeHTaJIbHaSI q,H3HKa SI~epHblx 

peaKU;HH npH HH3KHX 3HeprHSIX 

16. 	 ,lI.o3HMeTpHSI. H cpH3HKa 3aw.HTbI 

17. 	 TeopHSI KOH~eHcHpoBaHHoro COCTOSIHHSI 

18. 	 MCnOJIb30BaHHe pe3yJIbTaTOB H MeTO~OB 

CPY.H)l;aMeHTaJIbHblX cpH3HQeCKHX 

HCCJIeAOBaHHH B CMe)l(HbIX 06JIaCTSIX 

HayKH H TeXHHKH 

19. 	 BHo<pH3HKa 



MOP030B H.A. P9-98-102 
PaCqeT MarHHTHOrO nOJI.H 

CeKTOpHOrO UHKJIOTpOHa-HHJKeKTOpa llU-l 

113JIOJKeHhI pe3YJIhTaThI paCqeTOB CeKTOpHOH MarnHTHOH CTPYKTyphi UHKJIOTpO
Ha-HHJKeKTOpa ,ll.llS! YCKOpeHH.H ,lleHTpOHOB ,ll0 :meprnH 30 M3B C HHTeHCHBHOCThIO 

nyqKa ,ll0 20 MA. PaCqeT npOBe,lleH npH nOMOUlH nporpaMMhI POISCR. Ha OCHOBe 

BhlqliCJIeHHH H liCnOJIh30BaHH.H H3MepeHliH MarnliTHoro nOJIS! Ha MO,lleJIH nO,ll06paHa 

OnTHMaJIhHasI q,opMa MarHliTa. CpeJlHee MarnHTHoe nOJIe Hero BapHauH.H 6hlJIH 

nOJIyqeHhI C liCnOJIh30BaHlieM JlBYX Pa3JIliqHhlX paCqeTHhIX MOJleJIeH. I1peJlCTaBJIeHhI 

napaMeTpbI MarHliTHOH CliCTeMhI UHKJIOTpOHa. 

Pa60Ta BbmOJIHeHa B J1a60paTopHIi ,SIJlepHbIX np06JIeM 0115111. 

Coo6WeHHe Om,ellHHeHHoro HHcTH1Yfa .lIllepHblx HccnellOBaHHH . .uy6Ha, 1998 

nepeBOJl aBTopa 

Morozov N.A. P9-98-102 
The Magnetic Field Calculation 
of Cyclotron-Injector for DC-l 

The results of calculation of sector magnetic system of cyclotron-injector for 

deuterons acceleration to the 30 MeV energy with the beam intensity up to 20 rnA 
are presented. The calculations have been performed with the help of POISCR code. 
On the basis of calculation and using the model magnetic field measurements the 
optimal magnet shape has been found. The average magnetic field and its variation 
were produced with the help of two different calculation models. The parameters of 

the cyclotron magnetic system are presented. 

The investigation has been performed at the Laboratory of Nuclear Problems, 
lINR. 

Communication of the Joint Institute for Nuclear Research. Dubna, 1998 


