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BBE.IJ;EHHE 

QeJiblO uaCTOHrn;eii pa60Tbl HBJIHeTCH 0ilHCa1rn:e ycoBeprneHCTB0BaHH0ro Ba

iPHaHTa anropHTMa nporpaMMbl AJIH pac'leTa Il0JIH CBepxnp0B0µ;11rn;ero T0p0H

µ;aJibH0ro MarHHTa, cJiy)Karn;ero ocnoBoii cneKTp0MeTpa CTOPC, K0HCTPYKIIHH 
KOTOporo 0ilHCaHa n [1]. 

CBepxnp0B0µ;11rn;Hii MarnHT cocT0HT Ho Tpex Moµ;yJieii. Mhl B µ;arihHeiirneM 

brpaHH'IHMCH paCCM0TpeuueM T0JlbK0 M0AYJIH oµ;Horo Tuna, Il0CK0JibKY pac'leTbl' 
MarHUTH0ro Il0JIH AJIH µ;pyrux. ABYX Moµ;yJieH npoBoµ;HTCJI auaJI0rH'IH0. ' 

Ka)Kµ;hIH M0AYJlb C0CT0HT uo B0CbMU oµ;.Hua.K0BbIX o6MOTOK npJIMoyroJibH0ro 
ce•1e11u11 (puc.1). 

a) Ix 
z 

6) 

a 

PHc.1 O6MOTKa MarHHTHOH cucTeMhI cneKTpoMeTpa CTOPC 

Ilonepequoe ce•1eHue o6MOTKH, uoo6pa)KeHHOH Ha pHc.la, HMeeT BHA, yKaoa11-

~IhlH Ha pHc.16, u C0CT0HT HO 70 CJioen c ce•ieHHJIMU 30MM x 4.4MM. B Ka)Kµ;0M 

rJioe pacnoJio)KeH cnepxnponoµ;11uK ceqe11ueM a x b. Paµ;Hyc KpHBlmHhl KpHBOJIH

.. eHHhIX yqacTK0B o6MOTKH paBeH R=50cM. OcTaJibHble napaMeTpbI, yKaoaHHble 
~la pHc.1, HMelOT CJieµ;ymrn;He 0Ha'leHHJI: 

L=1200c111, R1=54cM, R2=250cM, a=0.17cM, b=l.233cM. 



A,B - napaMeTpbl ceqemrn caepxnpoaoi:11rnKa (puc. 16); 

RO_· pai:1uyc KpHBHOHbl nepaoro CJIOJI o6MOTKH ; 

DR - npupameHHe pai:1uyca RO npu nepexoi:1e K cJieAYJOW.eMy cJioJO o6MOTKH; 

CENTER - paccToJIHHe u;eHTpa o6MOTKH OT ocu Z (puc. la); 

T - TOK, TeKymuii no caepxnpoBOAHHKy; 

XN,WN - yoJibI u aeca KBai:1paTypHoii <JiopMyJihI raycca - Jie)KaHApa; 

N - KOJiuqecTBO yonoa Kaai:1paTypHoii <JiopMyJihI raycca - Jie)KaHApa. 

3i:1ech XN H WN - MaccHBhI nop11i:1Ka N. 

~HCJIEHHhlE p AC~ETbI MArHHTHOro TIOJIJI 

IlpoBOAHJIHCb TCCTOBblC pac•ICTbl AJIJI 0KCilepHMeHTaJibHOro onpei:1eneHHJI Bbl• 

'IHCJIHTeJibHOH TO'IHOCTH npeAJIO)Kennoro aBTopa111u aJiropHTMa AJIJI ToqeK, 6JIHO

;KHX K rpaHHUe npoBOAHHKa. Ho ananuoa Bblpa)KCHHJI (2) JICHO, qTo na rpanuue 

npoBOAHHKa HHTCrpaJI (2) HMeeT HHTerpupyeMyio oco6eHHOCTb. ,UJIJI npaKTH

'ICCKOl'O onpei:1eJieHHJI norpelllHOCTll aJiropHTMa 6bIJIH IlpOBCAeHbl pacqeTbl IlO 

KBai:1paTyp11bIM «f,opMyJiaM C paOJIH'IHb!M KOJIH'ICCTBOM YOJIOB N. PeoyJibTaTbl 

pac•1eT0B AJIJI nenyJICBblX KOMnonenT Mal'HHTHOH HHAYKUHH B., By II B, AJIJI ToqKH 

x = 89.66cM, y = 7.84n1, ;; = 540nr, pacnoJio)KeHnoii i:1ocTaT0•1uo 6JIHOKO OT rpa

HHI.J;hI npoBOAHHKa, IlPHBCAeHhl a Ta6mm;e I. 

Ta6Jiuu;a 1 

N B,. B,, B, 
5 -0.5884619 1.418970 0.2263851 
7 -0.5933637 1.428075 0.2573699 
9 -0.5343843 1.398995 0.2274543 

11 -0.5470114 1.403386 0.2290988 
13 -0.5545913 1.406606 0.2338535 
15 -0.5508143 1.405361 0.2325893 
20 -0.5507266 1.405271 0.2322633 
25 -0.5508986 1.405320 0.2323333 
30 -0.5509060 1.405322 0.2323401 

Ho cpaaneHHJI ona•1e11uii Tpex KOMno11eHT B,., Bu 11 B, )\JIJI paoJIH'IHhIX oHaqe

nuii .V MO)K!IO CACJiaTb BbIBOA O TOM, 'ITO .npH HeKOTOpOM N aJil'OpHTM, OilHCaH

HbIH Bhillle, 06ecne•1unaeT BhPiucJ1e11ue no Kpaii1ieii Mepe 'ICTbipex nepHbIX 011a

KOB c oai:1a11Hoii TO'IHOCThlO. TaKHM o6paooM, aJiropHTM no□B0JIJieT Bbl'IHCJIHTh 

011a•1eHH.H l\H\l'HHTHOH HHAYKUHH B c neo6xoi:1nMOH To•111ocTbJO AJI.H Mal'HHTHOH 

CHCTCMbl, KOH<Jlurypauu.H KOTOpoii onucana BO BBCACHHH. 

Bbl'IHCJICHHC COCTaBJI.HIO.lllHX MUl'HHTH0l'0 IlOJI.H BO ncex T0'!Kax IlpOCTJ)UHCTBa 

M0AYJI.H AOJI)KHo ocymecTBJI.HThC.H c OTHOCHTCJihHOH T0'IHOCThIO ne xy)Ke 3 · 10-·1• 

B ueJIOM noaei:1e11ue Ka)KAOH cocTaBJI.H1ou1eii n oaBHCHM0CTH OT MCCTonoJI0)KCHH.H 

TQqKH BeAeT ce6JI neoi:1noona•1110, TaK '[TO Tpe60Ban11e OTHOCHTCJlbHOH T0'IH0-

CTH BbIIlOJIHHM0 AJIJI Bcex C0CTaBJI.HIOlllHX 0AHOBpeMeHH0 T0JlbK0 npH yBeJIH'ICHHH 

'IHCJia pao6uenuii KpHBOJIHIICHHhIX y•iacTK0B KaK B CJiy•iae [1], TaK H npu yneJ111qe7 

HHH qncJia _·,y B npei:1JiaraeMoM MCTOAe. B 1iallleM cJiy•iae .V JIBJI.HeTC.H K0JIH'IecTB0M 

yoJioB KBai:1paTyp11oii «f,opMyJI~I raycca - Jle)KaHApa. B o6oux CJIY'Ia.HX GT0 npu

B0AHT K yaeJIH'HJHHIO apeMeuu c•1eTa B KU)KAOH T0'IKe. B npei:1JiaraeMOM MeTOAe 

OilTHMUJlbHbie ycJIOBH.H Bbln0JIHHMbl AJIJI N = 20 ..;- 25, 'ITO Il0OBOJI.HeT Il0JIY'IHTb 

BbIHl'J)bllll BO BpeMCIIH C'IeTa Il0 cpaBHeHHIO c [1] a S ..;- !J pao npH auaJiorH'IHbIX 

OIIU'ICHHJIX 'IHCJia pao6neHH.H KpHBOJIHHeHHbIX y~mCTKOB. 
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AJirOPHTM 

,Un.ff naX0)KAeHHJI HHAYKUHH B MarHHTHOH CHCTeMhI, onncaHHOH BO aaei:1enuu, 

HCilOJlbO0BaJIC.H oaKOH Buo-Canapa-JlanJiaca: 

n=!.!.<:.fJ-xiL 4;r ~,n·. ( 1) 
1· 

ri:1e /lo = 4;r -x 10- 7 renpn/MeTp - Mal'HHTHa.H nocTO.HHHa.H, J = f - nJI0THOCTb 

T0Ka B nponoi:111nKe,.f - IlOJIHhlH TOK, S - nonepe•1noe ce•1eHHe npoB0AHHKa, dF 
- OJieMeJIT o6'beMa. EcJIH .J Bb!J)U)KCHO e aMnepax, ace OCTaJibHbie BeJiuqHl{bl -

B MeTpax, TO HHAYKUH.H fj 6y)\eT Bblpa)KeHa B Tec.nax. Bee pacqCTbl npoBOAHJIHCb 

D npeAilOJIO)Ke!IHH, 'ITO IlJI0TIIOCTb T0Ka 0AHHUKOBa B Kami:1oii T0'[Ke nonepeqHoro 

ce•1e1IHJI npoB0AHHKa. IloOTOMY «f,opMyJiy (1) ]\IQ)KHO npeo6paooBaTb K BHAY: 

B=1-0_/·Ln . 
4;r S . ----yj:,,1\ · 

1· 

(2) 

l'AC f - C/:IHIIH'IHbltt neKT0J), HMCl0111l1H HanpaBJieHHe TOKa B npOBOAHHKe. ,UJI.H 

Toro, 'IT06b1 flbl'IHCJIHTb 011a•1e11ue HHTerpaJia no o6'beMy npoB0AHHKa, paoo6beM 

npoB0AHHK na noceMh 'HH"Tei:i: •1e,rupe np11MOJIHHeH1IbIX n •teTbtpe KJ)HBOJIHHett

HhIX. CorJiaCHO [2] HHTerpaJI BHAU (2) MOlKCT 6bITb B0JIT T0'IH0 IlO IlJ)JIMOJIH-

11ei:i110My Y'IaCTKY lll}.HJ\IOYl'0Jlbll0l'0 CC'ICHHJI H 110 ABYM nepeMCHHblM AJI.H KpH

BOJIH!leHIIOl'O. TaKHI\I o6panoM, T0'III0CTb 1Uir0()HTMa 6yµ_eT oaauceTb TOJihKO OT 

Toro, uacKoJil,Ko T0'IIIO 6YAYT BLI'IHCJICllbt' HHTerpaJibI 11a KJJHBOJIHHei:inux yqa

CTKax npoB0AHHKa. EcJIH paccl\toTpeTb KaKott-JIH6o H3 KpHBOJIHHettHhIX y•iacTK0B 

13 JIOKaJibHOH I.J;HJIHHAPH'ICCKOH CHCTeMe K00J)AHIH\T (p, 0.:; ), TO nocJie BO.HTH.H HII

TCl'J)UJI0B no /J H : n0JIY'IHM HHTerpaJibl no o, K0T0pble Bbl'IHCJIJIIOTC.H HaMH npH-

6JIH)KCHHO. ,UJI.H Bhl'IHCJieHH.H HHTerpaJI0B no 0 ncn0JibOOBaJIHCb KBai:1paTyJ)Hble 

cf,opMyJihl raycca - Jlema11i:1pa. IlocJie Bhl'IHCJICIIH.H C0CTaBJI.HI0lllHX MarHHTHOH 

ttHAYKllHH fj B HeKoTopoii ·ro•rne AJIJI KalK;,oro 110 B0Chl\tH y•rncTK0B nponoi:1n

JI0Ch cyMMHponaune no ncel\1 y•1acTKaM. TaKruI npouei:1ypa ocyu~ecTBJI.HJiacb AJI.H 

Ka,Ki:1oro HO 70-TH cJioen o6MOTKH. 3aTeM 011a•1eHH.H Mal'HHTHOH HHAYKUHH cyM

MHponaJIHCb 110 CJI0JIM. flocJie GTOl'O CTp0HJiaCb K0HCTJ)YKUH.H BCeH MUl'HHTHOH 

CHCTeMbl [l] H peoyJihTHpy1ou1ee 011a•1e11He Mal'IIHTHOH HHAYKUHH II0JIY'IaJI0Cb 

cyMMHpoBaHHeM 011a•ie11HH MarHHTIIOH HHAYKI~HH AJI.H Kami:1oii HO BOCbMH o6Mo

T0K IIOCJie C00TBCTCTBYIOLUCl'0 npeo 6paoonaHHJI K00()AHHaT. 

TIPOrPAMMA 

AJiropHTM, on11can11uii B npe)lbl/lYII\eM naparpaq,e, peaJ1u:3ona11 n BH/IP npo

rp::tMMbl ua <t>OPTP AHe. l-IMJI nporpaMMbI - ORANGE. Bhmon nporpaMMbl 

0CYlJ.ICCTBJIJICTC.H CJIC)IYI0UIHM o 6paooM: 

CALL ORANGE (NSL, X, Y, Z, BX, BY, BZ, A, B, CZ, CY, RO, DR, CENTER,, 

T, XN, WN, N), 

ri:1e 
NSL - KoJ111•1ecTB0 cJioea n o6MOTKe; 

X,Y,Z - KOOPAHHUTbI pac•1eT11oi:i T0'IKH B rJio6aJibHOtt CHCTCMe K00JJAHHaT 

(p11c. la); 

BX,BY,BZ - K0Mll0HCHTL,1 Mar1111T11oii 11111,YKUHH fj n pac•teTHOH T0'IKe {X,Y,Z); 
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A.nropHTM " nporpaMMa M0ACJlllpoiiamrn 0OJISI 
Maruurnoii cncreMhl cneKTpoMeTpa CTOPC 
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TTpttBeAeHo onncaune. anropttTMa H nporpaMt.thl ORANGE pac'ICTa 
MaI'HHTHOI'O 0OJISI 6eaX<eJie3HOro CBepxnpoBOASllUCI"O TOpoHAaJibHOro cneKTpo
MeTpa CTOPC (JICB3 011.SUi). Oco6oe J)HIIMaHHe o6pameHO Ha Bbl'IIICJieHHe' 
nOJISI OT KpHBOJIHHettHblX (Ayroo6paam,,:~) y'laCTKOB OOMOTKH'C npsiMoyronb:.. 

, HblM nonepe'IHl,IM CC4eHHeM. 3cpq:,eKTIIBHblH BblOOp 4HC.lleHHOr<> MeTOAa (MCTOA 
raycca- JleX<aHApa) B3SITHSI COOTBeTCTBYIOlUHX Kpneo.TinHettHl,IX HHTerpaJIOB 
"OnTHMa.TlbHaSI nporpaMMHaSI peanirJa[\HSI ::rroro MeTOAa Il03BOJIHJIH B 8-9 paa 
yMeHblllHTh speMsi Bbl41icneHnsi nonsi B npouJB0JihHOii T04Ke pa6o4eii o6nacru 
Ma.mum. 8hl4IICJieHHSI MarHHTHOro nonsi cneKTpoMeTpa CTOPC npoB0AIIJIHCh 

C ~THOCHTeJihHOH TO'IHOCT~IO nopSIAKa 3•} 0'-4• ' , 

Pa6oTa Bbl0OJIHena B Jia6opaTOpuu· Bbl'IHCJIHTCJlbHOH TeXHHKII H aBTO
M3TH3a[\HH" B Jla6oparopuu ceepXBblCOKHX :mepruii Ol15U1. 

Coo6111em1c .06,,c,nm1e111mro HHCTmyrn 11,ncp11b1.~ 11cc.iie.nonam1ci. Jfy(511a, 1992 
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Zhidkov E.P. et al. 
Algorithm and Program ORANGE for Magnetic Fictct'Cal~ulation . · 

1. - I of Superconducting Air-Core Toroidal Spectrometer STORS 
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. Hhas been i.ndicated the description of algorithm and program ORANGE 
for magnetic field calculation of superconducting air-core toroidal spectrometer 
STORS (PPL of JINR). Special attention has been looked to field calculation 
from bends with rectangular cross sections. Gauss- Legander method is very 

. effective choice for calculation of corresponding integrals. Design . time of 
mag'netic field has been reduced in 8-9 time. Magnetic field calculation has 

been made with relative accuracy about 3 · 10-4; . 

The investigation has· been performed at the Laboratory of Computing 
Techniques and Automation and at the Particle Physics Laboratory, JINR; · 

. I ' • 

,C~mmunicatio11 or the Jointii1stitute for Nuclear Research. Dubna. 199.2 
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