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 .uOM H3 KOTOpRx IlJIOTHOCTh TORa C'illTaJIa 'Cb nocr oaaaoa (pHC. I),
 

'O,Ii,mm P.3 HaJ100Jre e pacnpocepanenasx rrO)J,XO,UOB npx pacner e r:lDr


HlI'r OCTa'I'H'ie CKllX TIOJIet! 'illiUIeTC.fl IIIlTe rpaJIhHaJJ n OCTa HOBKa SW\3''l;! 1'.1a1'


IDITOCTUTlH(}J. i UIr op llTMil, ocnoaaaxae aa ::l'i'Ol l nO CT3HOBIW , XOPOUO n o,U


.uaKlTCR pacnapanneaascmm, ti TO nenaar ee ocooenno rrpIlBJleIWTe "'IhllOii
 

B eERSH C IIOJIBJI8lilleM Be KTOpHlDC H£llillIH. i : : ~ I ~ 1 t l ~ .
 
'}jJrT e rp~:bHaR 1l0CTaHOBKa 3a)J,a'fiI l. j arH; j TOC TSl Tl~K ; , i:l TpeXviilPl:lo":
 i 

" 
CJry'ill8 I lMe eT BU.u / I / :
 

- - _·s - 'V u- r r: - 1

H( a)=H ( n) + ~ j ( 1'1 (;-:) , \/3. -- ) dV:-; ( I ) 

~ ,.' , _ , G Ix-al .:II ~ 

Pne.I
 
~~x ) - 1iJ8 rHllTlillH lilO~18 H'I' ; p =p CII D(x )i/ >- MarlIllTIW R nporcma euoc n. : .
 

TI(X) - rrn.n..VKU;IDj: Ma1'llliTHoro liOJIH B rosxe x, flex) - l l rm p JI7.{eW IOCT h; 

IrOJIe TOKOB [f nOJ!Y'ffiJIOeh cyr.lMHp OB8HH eM nonen OT xaxncr o 
lvUlororpalllililill, xoropue , B CBOIO oxepens , rrpe.uCT8 BJIRJIRCh B BlI,Ue 

G - oo..~8eTh , 38nOJilleHH3JJ: (pePPoM3rHeT m~O!.~ . 
IIQ(x) - 1l000e OT TOlWBl:IX 3JIeMeHTO D, IlU'llIi c.;illelllo e n o 3CllCOHy clw....(;aBappa ; 

Jllmei1HoH KOM6llli3IJ;ID1 HHTerpaJIOB , nonocnax (5 ) •
 

.8eJIH <{}l1rn fl, 'H, MCBRS8Hil eOOTHOIJ8H1ffiMH
 BBB.n;eM CJIc.uyIOmHe 060S Ha tieIDlH : 

~ - - - T 
B=(B 1 ,B2 , · · · ,En) ,

B(:i.)= f of' ( I 'B(x) I )U ( x ) , ( 2) 
~=(M1 ,M2 , ·· · , ~)T ,
 

f'oi'i(x )=B(x ) - f'ii.( x) I ( :3)
 H=CHS (a l ) , if'1(a ••• ,HB (8 ) ·) T • 2), n
To1',u;a cRc Te ~w (4) MO*HO 3aru1c aT h B BR.n;e 

r ne )10- aocozcraaa r..larIDlT1l3H upomsna enoc'n- B8H:YyMD. . l'a30JlD3 .'I G
 

na Oc5'he.rurneIDIB {G. 1 1;
 ~o B-.!:bl1B
+ fA] ~ (6) 

a, G = tJ G .
 
i = l :L
 lIJIl1
 

Ii ncnaraa B, ii , f:f n OC'I'OJilll!.HMlI B G. H pamunen 1i .Ih , ';;h COOTIJ()'.:"  B:jloH B 
+ jJ.( [Al + [El) r7l, (7) 

CTB 8HHO, noayxaea cJ'le.uyKllQY10 ,lj,1Iclql €'r1I 30B3Jiliy:.iJ cncr eny Y1lalm8mrii : 
r ne [;";] - e,ll;lUIWlliaH MaTplIIl,8. ,Ii.IDI peuieaaa HemulefuIoH CHCTeMH (7) 

lIC rrOJI},SOBaJICR HTeparwolllWH rrponec c 1<13 / 3/ . Iii - 8 ~ Va [5 - . ......;. . 11-- =flo ll (ni ) + L - ( Bj ( 1- 11;U( / 13 j I ) , 'i/o. '~I ) dVa 1- - ' 
A ~ s A A 

11 (I B I ) . 4 :r.: " I·{-~ . n=o. . Bk+1=fo(H + ( UIJ+[E)) I,i(Bk ) (8)r i ) =1 ' ~ . - . . . . ' . . -, .L 
J ~= 1 ,2 , ••• , ll I
 

(:l)
 BO=O, k:O,I, 2 , . . . m e 3 i - uenrp hlnce Gi
 
Bonpocu cyuiecmoeanaa 11 e,u;I1HCTDeHHOCTil peuenxa CllC TeM, nonoc
 Kal< BU.n;HO H3 (8 ) , WIR peazaaanaa rrponecca aeooxonaao MHO

HUX (4) , paCCM8TpIIBalOTC.ll n .p a 6 o T3 x /:!.-4./ . rOKp8THoe Y1IUlOliteHlIe MaTPHlUi H~ Be KT Op, 'ITO JIerKO nonnaerca pac

BbI'illc.ne IDle K0 3@ m w.:eHToB rr.u TpllU m:cl,pe TU30BaIIHUX CJ1C TeM n po IIapaJIJIemmOIDI1ll.
 

BO,UUJIOCh C01'JI8 CllO 113JIO::;CHHOMY D ./5/ . j\ 0 3qxlm W-1 eH'rI:l n s (4) l!p e,il,GT3 B

lfifCJ.lEHlHiE PESYJIbTATH
 JilllOTCH B mme Jllllieiliio li l WMUl1ll 8uYUl l iHTs rpwIOB rnna 

dl "" S 1S
 Ha 6 a 3e KOMllJIeKCa rrp orpaMM 113 /5/ c o s,n:a Ha Be p c lUI , RCrrOJI:b

J km = =---=-; {l i m = (Up 'i/x -1I ) d0r: ' ( ~ ) 

3YRJIll8H MaTpHtJ:HHi! nponeccop EC-2706 R 3BM EC- I06I. ,lJ,mI BlfCmCJIeHRl{lx-a I s x-u.f k m .. . l 11l • "
 
r n e {llJ H I:\J - peo p a 11 r j)am1 pas oaeaan G 113 00"e,llliHe llUe
 aarerpanos HS (5) 14 YMH o~e HIDI MaTpHUH s a BeKTop HCIIOJI},3 0BaJIc.a: • 
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1 ' ta) - n a c5 011 u en r p oanon 3J'Iei:iCHTOB {Gn J ' 1nJ - HOPLla..TiJ1 I.., epoPTPaHOIIo.n;o6HIDa JI:3HK VFC • 

1, {::;. 1 . C09~ KilldllneRC rrp orpaMM (jHJI rrpHMeHeH ~ pac~eTa TIO~ 
~ . . 

J:o lw IlaH oonor ica rrp l<l OJlllJi{3JIaCh aaoop on r,uror o r p 8HHlm OD , B lC3E

le~U'-~ " . ;< -~~ 
~ { ~' P ...."...

2 \YI-e\«tj< .w . ,. .. J I 
p - I~ J.... I'· 

" 6 /,','" " j~............:::lJ\r .., . •
 
..........- ..~ #:~--"
 



c ~I 

,IJ;IDIOJlbHoro MarmlTa HyRJIOTpOHa JIB3 OH5IVI. YlleT CHMMeTpIm MarHHTa 
I 

n03BO~ B 8 pas cOKpaTHTb lJHCITO HeH3BeCTHNX. B KalleCTBe 8AeMeH- 1'a6JIl1I.\a 2. Z -KOMnOH8HTa nOJIR npl1 TOKe I KA ~~OJIb OCl1 MarHHTa 

TOB {Gi1 6wrn: B1[6paHbI TpeyrMbHhI8 rrpMSMl:l. Ha p:l'IC.2 H306paJKeHa 

1/8 llaCTb KOH!PMrypaIJ;l1H MarHHTa. B Ta6JmIJ;:ix 1-3 TIpHBe.neHH cpasna- O. 30. 60. 80. 90.':s:)
Te~bHhIe xapaKTepHcTHKH pesynbTaToB paclleToB npM pasJ1llllHOM pa36H~ 

emm HpMa MarIillTa H paanaxasx TOKaX B 06MOTRaX. 

60 0.355.7 0.3556 0.3514 0.1229 0.OII85I I'f~
I 

100 0.3576 0.3576 0.3537 0.1232 o.OII89 
,...~ /X 280 0.3576 0.3577 0.3586 0.1243 o.OII92 

--;>l' 

PHc.2 

480 0.3587 0.3590 0.3584 0.1254 0.01203 

Ta6JIl1u;a 3. BpeMR u;eHTpaJIbHOrO rrpou;eccopa, nOTpa1.18HHOe Ha pasJll11.1

~ HbI8 3T8ml petueuna sall,a1.1l1 Ha MaUll1H8 CDC-6500 l1 Mallll1HHOM KOMI1JI8KC8 
-----7" EC-1061, EC-2706 

fIOCTP08Hl18 1:3bI4l1CJI8Hl18 P81II8Hl18 fI8P8C48T rrOJIR 

MaTpl1U;bI H Cl1CT8MbI B 88 rovxax 
(200 V,T8p.) 

CDC-6500 
.524 C 163 C 563 C 563 C100 3JI8M. 

-
EC-I061 
EC-2706 18.3 C 2.3 c 9.5 C 21.6 c 
60 3JI8M.

Ta6JmIJ,a I. Z - KOMIIOHeHTa nOM IIpH "TOKe 6 KA B,IJ;OJlb oca MarHJ2[Ta 

EC-I061 
O. 30. 60. 80. 90. EC-2706	 33.2 C 2.9 C 15.6 c 26.9 C']E) 

100 :7JIeM. 

EC··I061 
60	 1.961 1.957 1.924 0.656 0.0608 EC-2706 458 C 3.2 C 802 C 68 C
 

480 3JI8M.
 

100 1.971 1.971 1.932 0.656 0.0618 

2.010 2.008 1.984 0.672 0.0631 :\
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Newman M.J. ,Trowbridge C.W. ,Turner II.R. GFUN: An Interactivev 
Program as an Aid to Magnet Design. Proc. 4th Int.Conf. 
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PyKoIrncb nocTyrrana B H3~aTarrDCK~ OT~an 

29 ~eKa6pH 19~ ro~a. 

6 

AKHrnHH IT.f., lliHAKOB'E.TI., KpaB~OB B.U. PII-88-918 
00 OAHOM napannerrbHOM anropHTMe perneHHH 
TpeXM~pHbIX HHTerpanbHbIX ypaBHeHHH 
MarHHTOCTaTHKH 

PaCCMaTpHBalOTCH TpeXMepHbIe an r-er-p am-nsre ypaBHeHHH Mar
HHTOCTaTHKH. llnH perneHHH HenHHeHHOH AHCKpeTH30BaHHOH CHC
TeMW ypaBHeHHH Hcnonb3yeTcH HTepa~HOH~IH npo~ecc, ~BOAH

IIJ;HHCH K YMHO)KeHHIO MaTpH~bI n a BeKTOp. Ilap annern.nsre anro-
PHTMbl AnH ex 3TanOB p emenua BbIqHCnen perinozcerru nc s arrava : 

HHH KOS¢¢HUHeHTOB AHCKpeTH30BaHHWX ypaBHeHHA, onpeAeneHHH 
nonH, C03AaBaeMoro TOKOBbMH OOMOTKaMH, HTepa~HOHHoro npo
~ecca perneHHH HenHHeHHOH CHCTeMW, H AnH nepeCqeTa nonH B 
3aAaHHbIe TOqKH. TIPHBOAHTCH 1.IHCneHHbIe p e s yrrs r a-rst , nOATBep
)KAalOIIJ;He s¢¢eKTHBHOCTb npeAnO)KeHHOrO anropHTMa. 

Pa60Ta BwnonHeHa B flaoopaTopHH BWqHCnHTenbHOa TeXHHKH 
H aBTOMaTH3aUHH OHRH. 

Ilperrpaur 06"be,lJ;HHeHHoro IDICTHTyTa anepasrx HCCJ1e,nOBaHnH. )ly6Ha 1988 

TIepeBoA M.B.KopOTKOBOH 

Akishin P.G., Zhidkov E.P., Kravtsov V.D. PI1-88-918 
The Parallel Algorithm for Solving the 
Three-Dimensional Integral Magnetostatic 
Equations 

The paper deals with solving integral equations of a 
three-dimensional magnetostatic field. The iterative pro
cess reduced to matrix multiplication by vector is used 
for solving the nonlinear discretized system of equations. 
The parallel algorithms are proposed for all. basic moments 
of solving the problem: computations of the coefficients 
of the discretized equations, computations of the magnetic 
field of coils, the iterative process of solution of the 
nonlinear ~y~tem and recalculation of £ield in the inte
resting reg10n. Some numerical results of application of 
this algorithm. are given. They cprfirm the efficiency vf 
the ?lg?rithm. proposed. 

The investigation has bee~ performed at the Labo~atory 

o f , Comuu t i.ng 'I'echni.cue s and, Automat i on , ,.JINR,. 
Preprint of the Joint Institute.forNuclean Research. Dubna 1988 


