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BBEJlEHHE 

K 4~cny pa60T, BeA~~XCR B nB3 no ~ccneAOBaH~O CBepxnpOBOAR
~HX MarH~TH~X C~CTeM, OTHOCRTCR paC4eT~ TpeXMepH~X MarHHTOCTa
T~4eCK~X noneH MarHHTHOH C~CTeM~ CBepxnp080AR~ero MOAenbHoro 
CYlHXpOTpOHa /enHH// 1I .11arHHTHaJ:l cHcteMa YCI<OpHTenJ:l COCTOHT H3 
HMnynbcH~x CBepxnpOBOAJ:l~~X len/ AHnOJlbH~X MarH~TOB H en JlHH3 
perYflRpH~X nepHOAOB H cornaCOBaHH~X npOMe~YTKOB/2/. 

B pafioTe npHBOARTCR pe3ynbTaT~ 4HcneHHoro MOAenHpoaaHHR 3ne
MeHTOB MarHHTHO~ CHCTeM~ H aHanH3a HenHHe~H~X 3~eKTOB npH pa3
n~4H~X 3Ha4eHHRX TOKa B BHTKe CBepxnpOBOAR~e~ 06MoTKH. 

PaC4eT~ B~nonHRnHCb Ha OCHoee MeTOAa 06beMH~x HHTerpanbH~X 
ypaeHeHH~ c nOM~b~ pa3pa6oTaHHO~ e OHHH cne~HanH3HpOBaHHO~ 
CHCTeM~ nporpaMM MAGSYS/3/. 

CTPYKTypa CHCTeM~ nporpaMM MAGSYS npH C4eTe Ha CDC-6500 no
3eonReT yeenl-14HTb, no cpaSHeHHIO C GFUN3D 14/ . 4HC/lO 3neMeHTOB 
paa6HeHI-1A 06naCTH MarHHTHoro 3KpaHa AO -200, a BoaMC~HOCTb HH
TepaKTHBHoro HcnonbaosaHHR rpa¢H4ecKoro YCTpoHcTsa IAHcnneAI 
06ner4aeT 3aAa4Y C03AaHHR 06MOTOK H ~eneaHoro 3KpaHa He06xoAH
MOH KoH¢Hrypa~HH. 

I , JlHaOflbH~A HArHHT 

anR nOBopOTHoro en HarHHTa, 4HcneHHaR MOAenb KOToporo npeA
CTaelleHa Ha pHc.1, C KOMneHcHpoBaHHoH no AflHHe aMnflHTYAoH ceK
cTynonbHoH H AeKanonbHoH rapMOHHK nonY4eH~ pacnpeAeneHHR OCHOS
HO~ KOMnOHeHT~ nOflR H Hen~HeHHOCTeH AnR ~eHTpanbHoH 06nacTH Mar
HHTa IpHc.2, Ta6n.l/ H BAOflb OCH /pHc.3/ , B 3aBHCHMOCTH OT ae
nH4HH~ TOKa B en 06MoTKe. 

Bce paC4eTHwe eenH4HHW npHBoARTCR AnA r = 2,5 CH , 4TO COCTaa
llRer 91 % anepTyp~ AHnonA no 06MoTKe . B paC4eTax Y4HTWBanaCb 
Ta6nH4HaR aaeHCHMOCT b ~ =~(B)AnR AaHHoro copTa TpaHc~opMaTopHoH 
CTanH, H3 KOTOPO~ HarOToeneHO RPMO cn AHnoneH H KBaAPynone~. 

HeoAHopoAHOCTb B anepTypax en AHnoneH H KsaAPynoneH onpeAe
nRnaCb no eenH4HHaM aMnnHTYA BWCWHX npOCTpaHCTBeHH~X rapMOHHK 
MarHHTHoro nOflR, OTHeceHHWX K OCHOBHOH /6/ • 

~ccneAoBaHl-1e aaBHCHHOCTH T04HOCTH paC4eTOS no ~~GSYS AnR AH
r.OflbHoro HarHHTa 6ea KOMneHcHpy~e~ npoKnaAKH OT 4Hcna 3neMeH
TOB paa6HeHHR 06nacTH *eneaHoro 3KpaHa n0390nHno s~6paTb onTH
ManbH~~ no apeMeHH H T04HOCTH pac4eTHblH eapHaHT /48 3neMeHTOB 
Ha 1/8 4aCTH Bcero Har HHTonpoBoAa/. 
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PHC . 1 . 1..f.HCJIeHHaR MOAenb en OGMOTKH AI-mOIlbJloro MarHHTa . 

Ta6mlI.ta 

BenH'iHHhI BiT ) H cn / %/ Ha r = 2,5 CM A.Jlfl l~ellTpanbHoH 

oonaCTH AHn o nH I 0 71 0 CM I B S3BHCHM OC1'H OT TOKa (1) 
B en OOMOTKe 

500 A IOOD A 1500 A 1750 A 2000 A 2500 A 

BI , T 0,5379 1,06875 1,5978 1,8567 2,ID24 2, 52G3 

0,5465 1,0919 1,6332 1,8982 2,I459 2, 5768 

C ,% - O,C3 - O,D9I - 0 ,19 - 0 ,13 0,60 3,14a 

CS,% - O, II - 0,(,83 O,e66 0, 13 0 , 58 0 ,75 

C " - O, I3 - 0 ,005 - O,C26 - 0 ,045 - 0,038 0 ,23 7'" 

CpaBHHBa~ 3Ha4eHH~ OCHOB HO H KOMnOHeHT~ nonA npH pa3nH4H~X 
3Ha4eHHRX TOKa, nony4eHH~e 1013 paC4eTOB no r~GSYS /Ta6n,l/, 
c aHanorH4H~MH pacnpeAe n e HHRMH, nonY4eHH~MH B H3MepeHH RX HHAYK
~HOHH~H KaTYWKa MH npH Te Mnepa Type mHAKoro renHR oAHoro 1013 pa
604~X MarH~TOB /Ta6n.2/ , BHAHO, 4TO OTnH4He c o cTaBnReT QT 0,4% 
AD - 2 , 0%. 3 TO CBR3aHO, Be pORTHO, C BbI6paHH~M Baplo1aHTOM pa36lo1e
HHA , KOTOP~H HaCTpoeH Ha paC 4eT HenHHeHHo c r eH Ha Top~ax Ma rHHTa . 
6 0 BTOPO~ CTpOKe Ta6n. l n pHBOARTCA 3Ha4eHHA OCHOBHO~ KOMnOHe H-
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PHC. 2. PacnpeAeneHHe OTHOllleHHR OCHOBIIOH KOMnOHeHTbl nonR 
K 4Hcny aMnep-BHTK OO , a TaKx<e lIenHHefIHocTei'J, B 3aOHCHMO

CTH OT TOl<a AnJl u,eHTpanbHoro non" .llHnonn. 

TaonHua 2 

11 3MepeHHR HlIllyKUHOIlHhJMH KaTymKaMH nOJ1R D ueHTpe AHnonfi 
npl1 4,2 K 

Br, T 

- 500 A 

0,5399 

-ICeD A 

I, C8I9 

- I5lJO A 

1,6234 

-1750 A 

I ,8926 

- 2000 A 

2,15II 

Ca, ~ 

C5• % 

~, % 

-0,174 

0,185 

O,4ID 

-0 ,179 

0,180 

0 ,420 

-O , I82 

0,187 

0,430 

- 0, 219 

0,199 

0,422 

O,50I 

0,213 

0,396 

T~ nonR, nony~eHH~e c 60nee nOAPo6H~M pa36HeHHeM ~ene3Horo 3K 
paHa B ~eHTpanbHo~ 06nacTH MarH HTa. 3TH 3Ha4eHH~ xopOWO corna
Cy~TCR / - 0,6%/ c paC4eTaMH no POISSON /Ta6n . 3/ AnR Bcex pa60
4HX 3Ha~eHIIIH TOKa /6/ . 

3 

http:Ta6mlI.ta


Ta6mu1,.3 3 
(POI SSON) 

BenH'<HHbI Bl ITI H l'f.l Ha pB,IIHyce r = 2, 5 CMCn 
B gaBHCHMOCTH OT TOKa IA 

500 A IOoo A 1500 A 2000 A 2500 A 

Sr, T 0,5481 1,0963 1,74I2 2,I443 2,5796 


C3 ' % - 0 ,0 - 0,003 0,102 1 ,164 2,758 


CS' % - O,DI6 - 0,012 0,007 0,099 0,369 


0,135 0,134 0,128 0,084 -0 ,OIlC?" % 

el,-/. 
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PHc.3. Pacrrp~eneHHC aMllnHTYA OTHOCHTe.J1bHbIX rapM0HHK 

al Cs Ii 61 Cs BAOflh O CM .o.MllonR B SaBHCHMOCTH OT TOK a 


B err o6MoTKe: I KpHBaR COOTBeTcTByeT TOKy 0 , 5 KA , 

II - 1 ,0 KA, III - 1,5 KA, IV - 1,75 KA , V - 2,0 KA, 


VI - 2,5 KA. 


Ha~6onbWH~ HHTepec n peACTaBnA~T nony4eHH~e C nOM~b~ CHCTeMbl 
nporpaMM MAGSYS pacnpeAeneHHR HenHHe~HOCTe~ aAonb OCH MarHHTa 
B 3aBHCHMQCTH OT 4 Hcna aMnep-BH TKOB B en 06MoTKe /pHc.3/ . 

4 

Puc.4 . PacnpeAeneHHe HHTerp anb

~ HenHHeHHOCTeH nonR en Auno-

C~,Z 
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Tao!uuJ,a 4 
(HAGSYS) 

C /'Z / B 3 a BHCI1MOCTUH.HTerp anbHbIe 3Ha4eHHR BeIm4H HbI n 
OT T OK a B en 0 6MOTKe AMrtOnR 

500 A 1000 A 1500 A 1750 A 2000 A 2500 A 

1,69 0,20 0,20 0 ,61 0 ,85 1,098 
c3 ' % 

0.231 0 ,1930 .238 0,237 0 ,240 0,237
C5' % 

-O,DI -O,±2 -0 ,02 O,OID -0,02 - 0 , 03 
C7 ' % 

BHAHO, ~TO Hac~eH~e ApMa AHnonb Horo MarHHTa Ha4HHaeT CKa-
3~8aTbCA Ha a MnnHTYAe CeKcTynonbHoH rapMOH~K~ np~ nODAX - 1,85 T 
AnR ueHTpan bHoro nonA, a Ha Top~ax aMnnHTYAa CeKcTynonbHc~ rap
MOH~K~ 3aMeTHO YBenH~HBaeTCR y~e np~ ~HAYK~H~ nonR -1,2 T 
/pHc.3a / . 3ro npHBoAHT K TOMY, 4TO pac4eTH~e 3Ha4eHHA ~ HTer
pa nbH~X aMnn~TYA CeKcTynonbHoH rapMoH~KH Ip~c.4/, nonY4eHH~e 
4 HcneHH~M HHTerpHpoeaHHeM K p~e~x Ip~c . 3a/, TaK~e B03paCTa~T 
npH non"X -1,2 T ITa6n .4/.

AnR r.OHTponA 3a eenH4HHoH aMnnHTYA~ CeKcTynonbHo~ rapMoHHKH 
Ha no~cax pa604Hx MarHHTOB YKpenneH~ nnOCKHe KoppeKTHpy~He 

06MOTKH. 
AMnnHTYAa AeKanonb HoH rapMoHHKH Ha Top~ax MarHHTa C YBenH

4eHHeM TOKa B en 06MoT Ke a eAeT ce5A HHa4e . npH a03paCTa HHH HH
AYK4 HH nonR ee 3Ha4eHHe YMeHbwaeTCR. n03TOMY paC4eTHoe 3Ha
4eH~e HHTerpanbHOH aMnnHTYA~ AeKanonbHo~ rapMOHHKH, paSHoe 
-0,2%, OCTaeTCA npaKTH4ecK~ nOCTOAHH~M AnR Bcex 3Ha4eHHH HH

AYK~"H non" IpHC.4/ . 
~HTerpan bHaA aMnnHTYAa AOAeKanoflbHoH rapMOHHK~ H ee 3Ha4e

HHe B ~eHTpe AnA 8cex pa604HX 3Ha4eHHH TO Ka SO,Ol %, 4TO Haxo
AH TCA 3a npeAenaMH T04HOCTH paC4eTOB. 
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TaOJIHl~a 5 

HHTerpanbHbJe 3Ha1..J.ellHf{ BenH4J111 B1ITI H C 1%1 , nonylteHHblen 
B H3MepeIDIRX HI-lAYK1.VfOHllW-lH KaTymKaMH npH 4,2 K 

OnpeAeneHHe 3$$eKTHBHo~ AnHH~ AHnonbH~X MarHHTOB npOBOAHnOCb 
HHAYKUHOHHblMVI KaTYWKaMH npH KOMHaTHoH TeMnepaType / 1.7/ I I = 
= 50 AI . CPeAH~R 3$¢eKTHBHaA AnHHa AHnOflbH~X MarHHTOB COCTaBHna 
43,71 CM. KaK SHAHO IpHC . S/, 3TO 3Ha~ eH"'e C TO~HOCTblO .. 0,8.10-3 

cOBnaAaeT co 3Ha~eH",eM, nony4eHH~M 1013 paC4eTOB no MAGSYS. 
-500 A -lOCO A -150J A -1750 A moo A 

Br , T 0 ,5435 1,0885 1,6145 1,8?G8 2,II22 2 . KBAjlPynOJ1bHAR J1~H3A PErYJ1RI'HOrO nEP~OIlAl

I npH HccneAOBaHHH ABYMepHoro MarHHTHoro nonR en flHH3~ THna 

-500 A -1000 A -1500 A -1750 A mco A 


0,453 0,547 1,030 1,285 I, ?I5c3 ' % 

C5, % 0,307 0,320 0,319 0,332 0,346 

C7, O,IIl O, lIO O, IOS (1 ,IDS 0,099 

L .,.. _",,,n.r 
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'" PHc.5 . XapaKTep H3MeHeHHR ~eK-
." THBHOH AflHHN ~HnonR B 3aSHCHMO

'" CTH OT H3MeHeHHR TOKa B en o~-
5110 "'" "'" lIB) tSIXJ U MOTKe . 

3Ha4eHHR HHTerpanbH~X aMnnHTYA ceKcTynonb HoH, AeKanonbHO~ 
H AOAeKanonbHO~ rapMOHHK, nonY4eHH~e B H3MepeHHRX HHAYK4HOHH~ -

MH Ka TYWKaMH npH TeMnepaType ~HAKoro renHR, npeACTaBneH~ B Ta6n.5. 
8HAHO, 4 TO H3MepeHH~e 3Ha4eHHR HeCKonbKO B~We paC4eTH~X, HO 

xapaK Tep HX H3MeHeHHR B 3aBHCHMoCTH OT TOKa aHanorH4eH paC4eT
H~M. 

Ha pHc.5 nOKa3aHa 3aBHCHMOCTb 3$¢eKTHBHO~ AnHH~ L3<jl AH
nOflbHoro MarHHTa OT H3MeHeHHR T9Ka B en 06MoTKe AO 2000 A, no
nY4eHHaR B H3MepeHHRX HHAYK4HOHH~MH KaTYWKaMH npH TeMnepaType 
~HAKoro renHR OAHoro 1.13 pa604HX MarHHToB H B pe3ynbTaTe 4HcneH 
Horo HHTerpHpOBaHHR paC4eTH~X 3Ha4eHH~ nonR no Bce~ AnHHe en 
AHnonR. BHAHO, 4TO Hac~~eHHe TOP40B MarHHTa CKaa~BaeTCA Ha ae
nVl4V1He L :lcJ1 npH TOKe J '?: 1,2 KA, Ha OCHOBaHH/.1 paC4eTOB, lit Y)f(e 
n p\.1 TOKe > 1,0 KA no H3MepeHVlAM. 

n"'H3~ naHOBCKOrO 6b1flO nOKaaaHO, 4TO npH VlHAYKttH~X nonR B 51 ,5 T 
Ha paAHyc e r = 1,5 CM MomHO C03AaTb 4HCTO KBaAPynOflb Hoe none . 
npH 3TOM OTHOCHTenbHble aMnnHTYA~ BblCWHX rapMOHHK C _ 10-4 / 8/ . 

n 
HH~e n pHBOARTCR peaynbTaTbi pac4eTa TpeXMepHoro MarHVlTHoro 

nonA e n KBaAPynonR H aHanH3a HenHHeHHOCTeH npH paaH~X ypOBHRx 
HHAYKUHH Ha nonlOcax . 

PHc.6. llHcneHllaA MO,llenb en 06MOTKH flHH3bl /nHII3b1 naHoe
c.:k.ul·o/pel' ynRpHoro nepHo,a,<1. 

4Hc neHHaA MOAenb 06MOTKH en KBaAPynonR npeACTaBneHa Ha pHc.6. 
IlnR pa6041-1X 3Ha4eHH~ TOKa B BHTKe en 06MO TKH 10,5 KA <1 < 1,7 KAI 
6~n/.1 nonY4eHbI pacnpeAeneHHA BenIo14HH~ G IrpaAHeH T non-;/,- Oi l 
/oTHoweHHe rpaAlo1eHTa K aenH4HHe TOKa B BIIITKe/ H OTHOCHTeflbHblX 
aMnnHTYA BblCWHX rapMOHHK AnR ueHTpa IlHH3b1 ITa6n.6 101 pHc.71Cn 
H BAonb ee OCH ICM . pHc . 8/ . AnR ueHTpa nHH3b1 OHH npHBeAeH~ 
B cpaSHeHHH C p e3YflbTa TaMH, nonY4eHHblMH no H3BecTHo~ nporpaMMe 

POISSON /81 /Ta6n.7/ . 
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Ta6JIHI\a 6 Ta6JlHI\a 7 

Be.rrn:1..IHHhI a, 0 / 1 , H2 ' Cn /Ha P3AHyce r = 1,5 cMI B eJlHl.{HHhI 0, OI l , H2 'Cn IHa paAHyce r = 1,5 cMI 
B 3aBKCKMOCTH OT ~cna aMnep -BHTKOB en 06MOTKH B 3aSHCHMOCTH OT ~cna aMnep-SHTKOB en 06MOTKH 
AnR ue HTpanbHoH 06naCTH KB~pynonH AIUt: QeHTpanbHoH qaCTH KBaAPynOJlR: 

P Oi $ $01< MRGS'{S 

sao A rooo A 1500 A 2OGO A 500 A 500 A IOoo A 1500 A 2000 A SOOAI 

G- ,rC/ CM 2686,2 537I,9 8037,3 IOGOO,O 1:;48,5 

G/" rc/cMA 5,3724 5,37I9 5,3580 5,3000 3,0971 

H2, rc 4029,3 8057,9 12056 ,0 IS9CO,O 2322,8 

C4, % 0,05 0,04 -O,IO -0,53 - 5,36 


C6, % -0,08 -0,08 -0,07 0,04 O,12S 


C8, $ O,OS 0,05 0,06 G,07 0, 03 


- 0 ,06 -0 ,06· -0,06 -0,07 -O, G04Cro ' % 

- ~~ 
-~- ~1~ _______ m ____ __ 
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PHc.7. Pacnp~eneHHe aMnnHTYA OT
HocHTenbHbrx rapMOHHl{ H BeJIH'Unlbl 

Gi l B 3aBHCHMOCTH OT TOKa I KA 

AnR ~e naHTpanbHoro nn en KB~PY
nann. 

G,rc/eM 270S,3 5167.6 7575,1 9782.,3 1508,1 

(;/1' re/ cMA 5, 4106 5.1576 5,050l 4,8912 3, 016 

~, rc 40S7 •9 7751.5 II362,6 14673,4 2262,1 

C4' % 0,04 - 0,38 -0,92 -0,98 -5,46 

-0,147 -0',04 0,17 0,21 0,141c6 ' % 

Ca, % -0 ,345 0, 03 0 , 34 0 ,31 o,oe 

CIO '% 0,021 0,089 0,23 0 ,22 O,OOl 

BenH4HHa 04 B pa604eM HHTepBane 3 Ha 4 e HHH TOKa paCTeT, a y6~Cs 
BaeT no a6c o noTHOH Be n H4HHe 6~C T pee , 4eM 3 TO c n eAyeT H3 paC4eTOB 
n o AB YMepHOH Me TOAHKe. n OBeAeHHe C POCTOM TOKa aHano rH 4HOCs
C6 , a n pH paC 4 eTa x no POISSON ee 3Ha4 e HHe np H6 n H3 HTenb Ho no
CTORHHO . 

n pOBeAeHH~e MeT oAH4ecKHe o~eHKH T04HOC TH pac4eToB no nporpaM
Me MAGSYS nOKa 3 anH, 4 TO paanH4 He B peaynb TaTax B~aBa Ho ,B OCHOB
HOM, Y4eTOM KOHe4H~X paaMepOB e n KBaA Py nonR . 

EcnH yaenH4HTb AnH HY nHHa~ TOflbKO B 2 pa3a, TO BenH4 HHa r pa
AHeHTa a AnR ~eHT panb Horo nonR TaKOH nHH3~ npH TOKe 1 = 1,0 KA 
B0 3 paCTeT Ha 2,3%. OTc~Aa MO*HO CAenaTb 3aKn~4eHHe 0 TOM, 4 TO 
AnR MarHHTOB C Man~M 3 Ha 4 eHHeM OTHoweHHR anepTYpw K AflHHe npH
Me HeHHe CHCTeMW nporpaMM POISSON RBflReTCR Heon paBAaHHwM , nOCKOflb
KY y4eT peanbH~x pa3MepOB RBflReTCR onpeAenR~HM . 

Ha pHc.8 npeAcTaBneHo pacnpeAeneHHe OTHOCHTenbH~X aMnnHTYA 

I 
B~CWHX rapHoHHK BAonb OCH flHH3W AnR pa3nH4H~x 3Ha4eHHH TOKa 
B o fiMoTKe . Bce Cn Ha Top~ax nHH3~ YBenH 4HBa~TcR C POCTOM TOKa, KaK e~AHO ~3 Ta6nH~, Ben~4 ~Ha Hen~ HeHHo~ 3aSHCHMOCTH rpaAHeH 
HO He CTaHOBRTCR 60flbwe 0,8%. PaC4eTH~e 3 Ha4eHHR HHTerpaflbH~X

Ta 60 / 0 OT TOKa coeTaBJ1ReT - 5,6% ~3 pae4eTOB no HAGSYS ~- o ,4 % 
aMnnHTYA, nony4eHH~e B pe3ynb TaTe 4 HcneHHoro HHTerpHpOBa HHRno npor paMMe POISSON. 3Ha4eHHe rpaAHeHTa 0 AnR KsaAPynoflR 6e3 
3THX KPHB~X, npeACTa BneH~ e Ta6n.8. BHAHO, 4TQ aMnnHTYA~ B~CWHX*ene3Horo 3KpaHa n pH TOKe I = 0,5 KA QTflH4aeTCR, c o a TseTCTseHHO, 
r apMQHHK He npeB~wa~T 0 , 2 ~0,3% OC HOBHO~ Ha paAHyce, COC Ta e n ROHa 2,6%. PacnpeAeneHHe OTHOCHTenb H~X aMnnHTYA B~CWHX r apMOHHK 
~eM 90%paAHyca en 06MOTKH. H3MepeHHR HHAYK 4HOHH~H H KaTYWKaMHnOflR n pH H3MeHeHHH TOKa B pa604eM AHana30He lAO - 1,7 KA/ TaK*e 
r apMOHH4eCKoro COCT aBa HenHH eHHOCTeH ~a r HH THoro non~ noaTB e paHnHHe CKonb KO OTnH4ae TCR OT nOnY4eHH~X no n porpaMMe POISSON/cM.pHc. 7 / . 
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Ta5JD1ua B 
(HAGSYS) 

3<b4leKTHBlIaR AJlHHa en KBa.D.pynonR pe rynRpHoro nepHOAa 
H HHTerpanbHhle BenH4Hl~ e n I r : \ , 5 cMI B 3aBHCHMOCTH 

OT TOKa 

0 ,5 KA I, D liA 1,5 HA 2, 0 l\.J;' 

L"'P ' cr.r 13,89 13,86 13,"17 13, 61 

C4, % 0,07 O,II 0,175 0,238 

C6 • % 0,033 0,05 0,06 0,084 

C8' 'l 
I" 

-0, 007 0,125 0 ,237 0,338 

CIO' ~; 0,003 o,ur 0 , 058 0,09 

t..~{. 	 ~.'4 

to 

01 
 '0 


06 
 0.6 

0.\ 
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 Ze"
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PHc . 8. Pacnpe,c;eneUHe l-feJ1HHeJ':'nWCTefl nOnR B,c;onb OeM en 
KB~pynonR B 3aBHCHMoCTH OT TOKa B ouMOTKe: I KpHDan 

COOTBeTcTByeT 	TOXY 0,5 KA, II - 1,0 KA, III - 1,5 KA. 
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PMc.9. \.{HcnelUtaR. MOll.enh OfiMOTKH en KB~pynonR cornaCOBall 

lIoro npOMCJI(yTKa. 

Y<-I---'PHc.lO. Pa cnpe.u.enemte Berut:1.lHHbJ G ,.~ 

." 
:-"'11 

I rpaAHeHTal IIHH3 cornaCOBaHHoro y~.- ---r-----_-",npOMe~YTKa: I 	 COOTseTcTnyeT 11 _ _ __ _ •___ _ _ _ .::\ 

J'lHH3e IP , II - IlJIH3e /J.. TIYHKTH
~ 

POM OTMetleHO pacnpe,ll,eneH}te rpa a \~~• " ~:::-::::;'''AHeHTa ( 0) Ann nHH3 6es *ene 3 
y u u ,~HO['O 3KpaHa . 	 • 

nonY4eHH~e B paC4eTax BenH4HH~. 3Ha4eHHe 3¢$eKTHB HO~ AnHH~ en 
KBaAPynon~ B 3aBHcHMOCTH OT 4Hcna aMnep- SHTKOS, non Y4eHHoe H3 
paC4eToB no }~GSYS, npeACTaBneHO B Ta6n.8. OHO OTnH4aeTC~ OT 
nonY4eHHoro B pe3ynbTa Te H3MepeHHH HHAYK ~HOHH~MH Ka TYWKaMH npH 
KOMHaTHO~ TeMnepaType / 7/. 

3. flHH3b1 cor flACOBAHHoro npOf1E:KYTKA 

4HcneHHa~ MOAenb 06MOTKH ~- H ~-n~H3 cOr naCOBaHHo ro npOMe
*yTKa npeACTaBneHa Ha pHc.9. n~H3~ HMe~T KBaApaTHYO anepTypy 
C pa3MepaMH 76x76 MM2 ~ 99x99 MM2 COOTBeTCTBeHHO. 

Ha pHc.l0 npeAC TaBneHO pacnpeAen eHHe r paAHeHTa Ka~OH ~ 3 

n HH3 An~ 3Ha~eH~R TOKa I: 2,0 KA . nOCKOnb KY BenH4HHa OTHoweH~R 
anepTYp~ nHH3 K ee An~He pa3nH~Ha AnR ~- H ~-nHH3 J TO H XapaK-
Tep ~ 3MeHeHH~ r paAHeHTa BAonb HX OCH pa3n~4eH . 
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PMC. 11. Pacnpep,enelIHe OTHowe
ID1R 0 / I Ii pacnpeJl.eneHHe HemlHeii ~ 
HOCTeH B UeHTPa.JlbHOH o6nacTH:~11--------
KBaAPynoneH B 	 3aBHCHMOCTH OT TOKa 

U . __ _ __ _ _ _ _____ __ _ __ _ ___ B en 06MOTKe: I - AJUI JlHH3bl ¢I, 

L 
 1 n - p,nR JIHH3bl 	 ..n. 

to 

~:Io " 
/" ... ___ C.." 

/ " 
".., / C," ..,. -" . - t," 

:.... 	 ; .:; 1 • .0. " 
-o".! .f"-----~ " 
'  -, 


~-- - c, 

Ta5J1HL\a 9 
(MAGSYS) 

BeJIH"HKbI 0, all ,M:! ' C IHa PaAHyee r = 3,5 eMIn 
B 3aBHCHMOCTH QT qHCna aMnep-OHTKOB B cn 06MOTKe 


AflH ueHTpanbHoro nonR ~ KBaAPynonR cornaconaHHoro 


npOMeJKYTKa 

1,0 KA 2,0 KA 2,4 1tA 	 2,8 KA 

7072,I7G ,feleM 	 2550,31 5067,48 6067,48 

Gh ,fel e,tA 	 2,550 2,534 2,528 2,527 

8926,08 17736 ,18 21236 ,16 24769,78~, fe 

C4 1 % O,GS 0,32 0,44 O,4§ 

C6, % -0,09 -0,32 -O,:rl -0,42 

C8 ,% 0,06 0,08 0,09 O,II 


Ha pHc . l1 npeAcTaBneHo pacnpeAeneHHe Ben~4~H~ GIl An~ Ka*
AOH H3 n~H3 , a TaK*e pacnpeAeneHHe HenHHe~HocTeH AnR 4eHTpanb
HOH 06nac TH B 3aB~C~MOCTH OT ~3MeHeHHR TOKa B 06MoTKe. PHc.l1 
AononHR~T Ta6n . 9 AnR nHH3~ ~ H Ta6n . 10 - AnR nHH3~ ~. KaK BHAHO 
H3 Ta6nH4, HenHHeHHocTb rpaAHeHTa AnR nHH3~ ~ COCTaBnReT -0,9%, 
a AnR nHH3~ A-l , l%. AMnnHTYA~ B~cmHX rapMOH~K B 4eHTpanb HoH 

12 

Ta6IIHL\a 10 
(HAGSYS) 

BenH\{HHhI G G/ I , H2 , C /Ha pap,Hyce r = 4,0 CMIJ n 
B 3aSHCHMOCTH 01' 1..JHcna a~mep-BHTKOB B en o6MoTKe 

~nH LteJ-lTpanbHoro nonH KBaAPynon.H 	 0 corn . npOH~TKa 

I ,D KA 2,0 KA 2,4 KA 2,8 KA 


c;. ,fel eM 1907,65 3700,63 4540,37 5289,49 

'-h ,feleM I,9IO 1,895 I,892 I,889 

Hz, fc 7630,60 I5I62,52 I8I6I,4Sl 2II57,96 

C4, % O,II O,4I 0,62 0,67 

C6, % -0,30 -0,37 -0,42 -0,47 

C8, % O,II O,I4 0, 16 O,I7 

Ta611HL\a 1 1 
(tIAGSYS) 

3¢l4leKTHBH3H A1lHHa en KBMPynone:i1 cornaCQSaHHOf'a npoMexYTKa 
Ii HHTerpaJlbHble Bemp·IHHW C /[ 11> J r =3,5cM, [DJ r - 4,0 eMIn 

B gaBHCHMOCTH 	 OT QHCna aMnep-BHTKOB err 06MOTKH 

1,0 KA 2,0 KA 2,4 KA 2,8 IIA 

L->q> , C>.' ['ll] 25 ,6 25,4 25,3 25,2 

L><p , w[epJ 22,2 22,2 22,1 22 ,0 

C4, % 
[1:>J 0,094 O,I21 O,I4 O,I53 

l'P] O,II 0,138 O,I55 0,176 

CG, % 
[«)] 

[q>J 
O,4I 
0,57 

0,299 
O,4S 

0,25 
0,41 

0,187 
0,38 
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PHC . J2. Pacnp~eneHHe aMnmtTY,IJ;"', 
OTHOCHTenbHbIX rapMOHHK Ii CC4 s 
BAOJlb OCM nHH3bJ D corJIaCoaaHHoro 

npOM~YTKa: I COQTSeTcTByeT TOKy"r . 	 rf).
: ?; ~ / \. Ben oGMoTKe 1,0 KA, n - 2,0 KA,F stI ..." ,& 'J;ltM 

III - 2,8 KA. IIYHKTHPOM OTMe4eHO 

aHaJ10J'H4Hoe p acnpe,D,eneJ-me ,IlJlH 

JIHH3bl ¢>."'\L
"I -~~O ,,, 

06n aC TH B03paC TaOT, HO n o a6con~T HO~ eenH4HHe npH HOMHHanbHOM 
T OKe 1 = 2,6 KA COCTaBllRIOT O,~+O,7% OT OCHOBHO~ Amt C4 H - 0,4% -
AlloR Ce. AMnllHTYAa rapMQHHKH Cs npH Bcex 3Ha4eHHRX rpaAHeHT3 
<0, 1%. 

Pac n peAeneHHe HellHHe~HOc Te~ BAOllb OCH KBaAPynOlle~ H B 3a8H
CHMOCTH OT BenH4HH~ TOKa B en 06MOTKe nOKa3aHO Ha pHc . 12 . Pac
npeAeneHHe Hen HHeHHOCTeH Ha Topu,ax m-tH3 $ H D HOCHT HAeHTHYHblH 
xapa KTep. Pe3ynbTa T 4HcneHHoro HHTerpHpoea HHR 3 THX KpHe~x n peA 
CTaeneH B Ta6n . l 1 . C yeenHyeHHeM TOKa eenH4HHa HHTerpanbHOH aM 
nnHTYA~ r apMOHHKH paCTeT, HO 3Ha~eHHe ee npH HOMHHanbHOMC4 
TOK e <0,16%, eenHYHHa HHTer panbHm1 aMnnHTYA~ rapMQHI.1KI.1 Cs 
YMeHbwaeTCR. BenHYHHbI HHTerpaflbH~X aMnnHTYA QTHQCHTenbHblX rapMO
HHK An R ecex en • n pH n ~ 8 COCTaemHl:n MeHee 0 t 07 %. 

B Ta6n .l1 n peACTaen eHO TaK*e 3Ha4eHHe 3~eK THBH~X AnHH ceepx 
npOBOAR~HX KBaAPynoneH cornacoeaHHoro n pOMe*YTKa, nonyyeHHOe 
B pe3ynbTaTe 4HcneHHor o HHTer pHpOBaHI.1R KPHB~X, aHanOr HYH~X 

npeACTaBneHH~M Ha pHc . l0 AnR pa3nH4H~X 3 Ha4eHH~ TOKa B en 06
HOTKe. BHAHO, YTO C pOCTOM TOKa 3¢¢e KTHBHaR AnHHa en KBaAPyno
neH cornaCOBaHHoro npOMe*YTKa OCTaeTCR n paKTH4eCKH nocToRHHOH. 

3AKI1104EHHE 

TaKHM 06pa3OM, C nOM~b~ CHCTeM~ npor paMH MAGSYS AnR CBepx
npoBOAR~er o CHH XpOTpOHa O~RH npOBeAeH~ HccneAoeaHHR HeOAHopOA
HOCTeH noneH en AH noneH H KsaAPynoneH. nOnY4eH~ pacnpeAeneHHR 
3$¢eKTHBHblX AllHH B 3aBHcHMOCTH OT TOKa B BHTKe en 06MOTKH. n po
BeAeHH~e pa C4eTbi AallH xopowee cornaCHe c pe3ynb~aTaMH H3MepeHHH 
MarHHT HbiX noneH H HenHHeHHOCTeH npH TeMnepaType *HAKoro renHR 
H npH KOMHaTHOH TeMnepaType H nOKa3anH peanb HY~ B03MomHOCTb BbI 
60pa napaMeTpOB MarHHTHbiX CHC TeM 6e3 nOCT poeHHR npoMe*YT04Hbl X 
MOAeneH MarHH To B. 
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B 05~eAHHeHHOM HHC1HTYle RAepH~X HCCneAOeaHHH Ha4an 

BblXOAHTb C50PHHK "J{pamKUe c oo6U4eHUR OH,RH" . B HeM 

6YAYT nOMe~aTbCR CTaTbH, cOAep*a~He opHrHHanbHble HaY4Hble, 

HaY4HO-TeXHH4eCKHe. MeTOAH4eCKHe H npHKnaAHble pe3ynbTaTbI, 

Tpe6ylOUtHe CP04HOH ny6m"Ka4~H. 6YAY4H 4aCTblO "C006ll.1eHHH 

OIo1.RH " , CTaTbH, aoweAWHe B c60pHHK. HMelQT /a OTm14He OT 

npenpHHToa/ cTaTyc 0~H4HanbHblX nyGnHKa4H~ OH.RH. 
C60PHHK "KpaTKHe C006LqeHHR OH.RH" 6YAeT BblXOAHTb pery

m~pHO. 

The Joint Institute fer Nuclear Research begins publi
shing a collection of pap~rs entitled JINR Rapid Communi
cations which is a section of the JINR ComMunications 
and is intended for the accelerated publication of impor
tant results on the followin~ subjects: 

PhYSics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and nethods. 
Accelerators. 
Cryoqenics . 
Computing mathematics and methods. 
Solid state physics. Li quids. 
Theory of condenced matter. 
Applied researches. 

Being a part of the JINR Comnunications, the articles 
of this new collection, in contrast to the JINR Preprfnts, 
have the status of official publications of the JINR. 

JINR Rapid Communications will be issued regularly . 

BOPHCOBCKan 3 .B . HAP. 9-84-523 
TpeXMepliblA paC'l.eT 3neMeliTOB MarmlTJ-lofI CHCTeMb] 

CBepxnpoBOAR~ero CHHXPOTpOH3 OHRH 

Ann CBepxnpOBoAR~ero CHHXpoTpoHa OHHH npHBOARTCR pe

3YJIbTaTbl 'lHCneltHOrO MOAeJlHpOBaHHR 9neHeHTOB HarHHTHoi\ CHCTeMbl 

IAJ'lnOnMIblX MarHHToB, KBllAPynonbHblx JU{HS/ H aHanHaa HeJDIHeAHhlX 

3ifxPeKToB npH paSnH"I.IlUX SHa1.feHlinX TOKa B 06MOTKC. ITonyqeHbl 

pacnpe.r:teneHHR 9!WJeKTHBHblX AJIHH AHnonel1' H KBa,tU>ynoneA B 3aBH

CHMOCTH OT TOKa. PaC1.feTW TpeXMepHNX MarHHTocTaTH~eCKHX noneA 

npoBo,ll,HnHCb c nOMO~b~ CHcTeHhl nporpaKM MAGSYS. ITpoBe,ll,eHHhle 

pacqeThl AanH xopowee cornaCHe / 2+3.10-3 / c pe3ynbTaTaMH 

H3MepeHHJ1 MarHHTHhrX noneA Ii He.nJillellHOCTel1' npH TeMnepaType 

JtHAKOrO renHR Ii npH KOMHRTHOl1: 'reMTIepaType. 

Pa60Ta BbtnOnHeHa B na60paTopHH BblCOKHX 3l-1eprHA Or!5lH. 

CooO.eHHe 06beAKKeHHOrO HHcTHTYTa _AepKWX HccneAoaaHHA. nyOH8 1984 

ITepeBoA O.C.BHHOrpa,ll,OBOH 

Borisovskaya Z.V. et a1. 9- 84- 523 
Three-Dimensional Simulation of Magnetic System 
of JINR Superconducting Synchrotron 

Results of numerical simulation of elements for a magne
tic system (dipole magnets, quadrupole lenses) and analysis 
of nonlinear effects at different values of current in a coil 
are presented for a JINR superconducting synchrotron. Effec
tive length distribution of the dipoles and quadrupoles versus 
current have been obtained. Three-dimensional magnetostatic 
fields have been calculated using a system of MAGSYS programs. 
The calculations are in good agreement /2+3.10 -3 / with re
sults of measurements of magnetic fields and nonlinearities 
at liquid helium and room temperatures. 

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

C01DDunication or th~ Joint institute for Nuclear Research. Dubna 1981. 
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