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BBe,nem:re 

B qms:wrncKoit nporpaMMe HCCJ19,Il;OBaHIDi, IlJlaHHpyeMott Ha MocKOBCKO:il: 
M930HHOtt ~aOpHK9, QQJII,WOe BHHMaHHe y.n;eJI9HO H3yqemno pe,IUtHX_ IlHOH
M9pHHX peaKI.J;Hfi. 8'ro ooycJIOBJ19HO OCHOBHHMH CBOfiCTBaMH IlHOHa KaK npoo
HOM qacT~, ero KBaHTOBIDffl qHCJiaMH, pa3HOOOpa3H9M IlHOH-M9PHHX peaK-

-Il;Irii H xapaKTepoM BSaHMo.n;eitcTBIDI nnoHa c HYKJIOHaMH JI.n;pa. -
HmrooJiee HHTepecHl,IM npe.n;cTaBJI.ffeTCR H3ytl9HH9 peaKI.J;HM, B KOTOpHX 

npORB.JlRKYI'C.f[ H9HYKJIOHHH9 CT9!I9HH CBOOO.n;H, HanpHMep,· peaKµIDI p0ll\Il;9HIDI 
llHOHOB Ha MPaX,'norJiomeHH9 OHCTpHX llHOHOB C HcnycKaHHeM sapmK9HHHX 
traCTHIJ; H f -KBaHTOB, nepesapR.n;Ka IIHOHOB Ha JI.n;paX. 

0.n;HaKo ceqeHH9 8THX peaKI.J;Hfi COCTaBJIJieT 9.n;HHH:o;I:l HaHoOapH, ' 
llOSTOMY llOCTaHOBKa no.n;oOHHX 3KCll9pHM9HTOB TpeoyeT .IJ;OCTIDK9HIDI BHCOKOH 
CTaTHCTHqecKoit TQqHQCTH, HBJIHtmsI. HH(J)OpMa:o;HH O IlOJIHOH KHH9Mi:ITHK9 peaK-

- :o;HH HO COCTORHHM CHCT9MH llOCJI9 B3aHMO,Il;9HCTBIDI, 

.IT.n.lI peaJIHSa:o;HH nporpaMMH HCCJI9,Il;OBaHHM llHOH-M9PHHX B3aHMO,Il;9HCTBH:il: 
,· B Will AH CCCP COBM9CTHO c HA3 HM.lLB.KypqaToBa H Jlemrnrpa.n;cKHM rocy- -
,.n;apcTB9HHHM YHHB9pCHT9TOM cos.n;aeTCR YHHBepcaJinHHfi Cll9KTpOM9TP C reo-

MeTpHefr, 0JIH3KO:il: K 1/'Ji. , "AMIIBP", /5/, 
B cocTaB ycTaHoBKH BXO.n;HT cBepxnpoBo~Ii MarHHTHHH coJieHOH.n;, 

.n;pefr~oBaJI KaMepa, BepWHHHHfi CTpHllOmd' ,Il;9T9KTOp, .n;eTeKTOp H9HTpaJII,HI,IX 
qacTHI.l JI_ 0 -KBaHTOB. 0npe.n;eJISHH9- sapJI.n;a H HMilYJII,Ca qacTmi; B Cll9KTp0-: . 
M9Tp9 llpOBO.n;HTCR no TpaeKTOpHHM H3M9p9HHRM B MarHHTHOM IIOJI9 COJI9HOH,IJ;a • 
.lXM BH.n;9JI9HIDI OT,IJ;0JII,HHX COCTORHHH 'B' JISrKHX JI.n;pax HSOOXO.IJ;mJIO' llOJIY1IHTn 
HMnyJII,CH09 paspeW9HH9 - 5xI□-3 ' T. e. nopR,IJ;Ka I-2 lfaB BO BC0M 8Hepre
T~9CKOM .n;HanasoHe. 8'ro HaKJia.n;HBaeT ~ecTKHe Tpe6oBaHrur Ha KOHqinrypa:o;mo 
MarHHTHoro llOJlR B pa6oqeM OO'l>9M9 COJI9HOH,IJ;a • 

.I(aHHaJI paOOTa IlOCB~SHaBOIIpOC8M qHCJI9HIIOrO MO,IJ;9JIHpOBaH:l:r.ff MarHHT

HOH CHCT9MH CII9KTpOM9Tpa ".AMiillP", 
I. MeTO,ll OO'l>9MHHX HHTerpaJII,HHX ypaBH9HHH 
.I(M qHcJISHHoro Mo.n;eJIHpoBaHHir r.iarHHTHofi cncTeM.hl ncnoJII,SOBaJicR 

M9TO,Il; OO'l>9MHHX HHTerpaJII,HHX ypaBH9Hllli/I/. . . . . , 

IlycTn :a; ii, M 9CTn HH.DYKI.J;IDI, HallpmK9HHOCTn H HaMarHHtr9HHOCTn, 
IIOJlR: HMeeT M9CTO CJI9.IJYIOIIl99 HHTerpaJII,H09 ypaBHeHHe: 

H(i) .. ii8 (a) + 1.,,8 S Ci ( x ),'va 1 )dV- , ,(I) 
· "' · G · Ix - al :z: 

I W:n.eali,i::·~~i.11~., ;;'·<., "'':/.'. , . 
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r,n;e G - OOJI8CTI,, 38IIOJIH9HH8JI MarHHTHll\l MaTepHaJIOM, H8 
. - IIOJie, 

cos,n;aBaeMoe TOKOBb!MH oc5MoTKaMH. BeJrnqmru B, ff, fil cBHsaHU Hemrneii:-

HHMH COOTHOill8HIDIMH 

- B 
M = fl• - H (4) 

H= .. B - , 
ftf'c·(IBI) 

(3) 

r,n;e fl ( I BI ) ecTI> MarHHTHaJI rrpomru:aeMOCTI>, µ" - MarHHTHaJI rrpOHH

~aeMOCTI> BaicyyMa. ~JlfI .D;HCKpeTHSarJ;HH (I) 00JI8CTI> G pasc5HBa8TCJI Ha 

8JI9M9HTU [ Gi} 
. N 

G = eJ G1 ._ 
1=1 

. 

. IfonaraJI B rrpe,n;eJiax · G
1 rrocToJIHHUMll B, ii, M II paBHHMll cooT.:.. 

B8TCTB8HHO . _Bi, Hi' Mi' 
TeMy ypaBH9HHH: 

IIOJJY1IaeM cJie.lJYK)reyro ,n;IICRpeTnsoBaHI-f'JIO cHc-

H1=H~(a1)+ IJla. [s \ (Mj, Va _ 1 _ ) dvx] ,. 
· j=1 crj Ix "". a I __ 

a=a1 

i = 1, N~ 

ToRKJI HaOJllO.D;eHllJI ! ai j B ( 4) JIBJI.f{[O;CJI ~eHT1)0ll.D;8Mll f G i } . 
PernuB HeJillHeHHYJO cncTeMY ( 4) · H HaH.D;JI Hm,mrHHtreHHOCTJJ fil( 

- ucIIOJII,3JJI (I),MOJKHo orrpe,n;eJIBTI> rroJie B rrponsBOJIJ,Ho:fi TOtrKe a. 

2. 1IHCJI8HH08 MO,I(9Jll!pOB8HII8 
. . 

(4) 

x ), 

UccJie.D;OB8HU.H pacn:pe,n;eJieHHJI MarHIITHOro IIOJIFI CII9KTp;r,rnT_P,8 IIpOBO.D;II-

. JllICI, C IICIIOJIJ,30B8HII9M .D;BYX rrporpaMMHUX KOMIIJI9KCOB H3 2 ,37. JT.Jm rrpoBeP:. 

KH . Ka•IeCTBa pactreTOB OI:lJla CMO.D;eJIIIpOBaHa MarHIITHaJI CHCTeMa MaKeTa CII9KT

POM9Tpa (puc. I). I<aK :air,n:Ho II3 pIIC~ I, HM99T M8CTO Bpa111aT8JIJ,H8JI CIIMM9T

PIDI qieppoMarH8TIIKa II TOROBU:X: OOMOTOK C yrJIOM m:lBopoTa •. ~ .. • Oi:reBlr,Il;HO, 

8TOH JKe CIIMMeTplie:U OOJia,n;aeT MarHHTHOe 'oie . .UJIJI COI<pa111eHIDI BI:ll:J:IICJIH-

• T9JlI,HHX SaTpaT rrporpaMMHI:lH KOMIIJI9KC H3 
2 

OI:lJI MO.D;epHH3Hl)OB8H T8KIIM 

oc5pa30M, "IJTO IIpH rrpoBeieHHH 1IHCJI9HHUX pactJeTOB IIO.lfBIDlaCI> BOSMOJKHOCTI, 

y-qeTa rroBopoTHOH CHMMeTpHH noJIR:. CpaBHeHHe tJHCJieHHHX pactJeToB c Mar

HHTHI:lMH H3M9!)9HIDIM:II .D;JIJI MaK8T8 rrpHBe,n;eHU Ha :_puc.2 ,3. EHJI TaroKe rrpoBe

.rieH' paci:reT ynpo111eH~oro BapHaHTa CII9KTPOM9Tpa (_pHc.4) ~; COCTOJII119rO ns . 

12 O.D;HHaKbBh!X IIJiacTHH n )U3yx To!)l{eimx ,IUiCKOB c Kpy~om.m oTBepc'I'H.f!MH: · 

}I.JIJI YIIPOil\9HHOro BapnaHTa IIM99T M9CTO Bpa111aTeJII,HaJI CIIMMeTpm'r C yrJioM 

noBopoTa-¼ • Ha pnc.5,6 npu:ae,n;eHo cpaBHeHIIe pesyJibTaTOB paci:reToB, 

IIOJIY'l8HHUX aBTopaMn .D;JlfI .n;aHHOH KOmJmryparum, C paci:reTaMH .D;JIJI TOM JK8 
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PHC. I. 3CKH3 MaReTa CII8KTPOM9Tpa. 
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PRC. 2. Pacnpe,n;aJieHHe nOJUi B,IJ;o.1z:r, ocH cOJieHmr,n:a. 
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P.ac. 6. Pacnpe,I{eJI9HH8 llOJIH. no PEWIYCY B ~8HTpe COJI8HOIJ,I{a. 
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Pric.7. 3CKH3 ocHoBHoro BapHaHTa MarHHTHOfi CHCTeMH cneKTpoMeTpa. 

-~~ 

_PHO. 8. Tonorpatpia OCHOBHOi KOMlIOH9HTH IlOJUl Bx B pado1:1:e.ll 
o6JracTn cneKTpoMeTpa. 
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PHc.9. Pacnpe,n;9JleHH9 IlOJI.ff ~OJID OCH COJISHOJrf,Il;a 
npH pa3HHX 3H81:l:8HHIDC pa,IU1yca. 

IWH(I1Hrypaumr' IlOJIY<J:8HHllMH TIO nporpaMM8 MAGNUS / 4/. Ha puc. 7 
nso6paJR:eH ocHOBHoii BapHaHT, MarHHTHo:it cHcTeMH cne1cTpoMeTpa. B cpaBHe

HHH C ynpomeHHHM BapHaHTOM _OTCYTCTBY8T O,IJ;Ha H3 12 TIJiaCTIIH II ,n;Be ,IIJ)Y -

. rue IIM8IOT 6OJII>lllee cetieHHe, 3HatJ:HT8JlI,Hll8 II3M8H8HMJIIIpeTeprremr TaKJKe 

TOpI.1;8Bble ,n;ncKII~ Pe3yJII,TaTOM Boero 3TOro RB.Jlff8TC.ff yTpaTa BpamaT8JlI,HOfi 

CHMM8Tpnn, 'ITO cymecTB8HHO ycJIOJR:H,eT Bbl'!HCJ18Hll.ff • .UM pac'l:eT~B IICIIOJII,-

3OBaJiaCI, M8TO,IUIRa, H3JIOJK8HHa.ff B/
3 . .' Pac1reTHa.ff OOJiaCTI, G rrorpyi:ca-

JiacI> B 6oJII>lllYID o6JiaCTI> G, HMeIOIIJYIO BpamaTeJI1:,1ry10 cm.1MeTpH10. B o6Jiac- -· 

TH G "- G · H8MarHH'I8HHOCTI, M IIOJiaraJiaCI, TOJK,Il;8CTB8HIIO P,8BHOll HYJIIO, 
a ,IJ;Jl/I o6JiaCTH G HCIIQJII,3OB8.JllICI, 6b!CTph!e aJiropIITMhl n/37. Pac'IeTHaH 

o6JiaCTI, pa36HBaJiacI> Ha IG80 (]_JHKTIIB!IhIX 3JI8M8HTOB ( reKCaS,IIJ)OB ) • . . 

tJ:TO COOTB8TCTBOBa~o 1248 peaJII>Hh!M 3Jl8M8HTalv1 II H8JIH!Ie!IH01I ,IUICKJ.)_8TH30-

BaHHOH CIICTeMe C 374..4 H8H3B8CTHUMH. CyMMapHoe BpeM.ff I.1;8HTpaJII,HOro npou;ec

copa EC-1066 Ha BhltJ:HCJieHHe KOajq)UI.1;I18HTOD IIO.lIHOCTI,IO saIIOJIH8HHOfl i,laTpIIIl;hl 

,n;ncKpeT1rnoBaHHOll cncTeMI:I ypam101rnH, 600 rnaroB nTepauuo1moro rrponecca 

H II8p9C'I8T IIOJI.ff B 2340 TO'l:811: COCT8BHJ1O OKOJIO 16 1IaCOB. 

Ha pHc.8,9 npI1Be,n;em,r pesyJII,TaTH pac'l:eToB. 

B 3.3!1:Jl!O'IBHIIe aBTOpbl BhlpaiitaIOT 6Jiaro,n;apHOCTI, Dr.c.sanelly 3a 

npone.n;eHHHe paC'l:ElThl no nporpaMMe MAGNUS • 
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c pesynhTaTaMH ttsMepeHtttt H c pacqeTaMtt no nporpaMMe 
MArHYC. 

Pa6oTa BblTTO.flHeHa B [IaoopaTOpHH Bbl'-lliCnI-lTenbHOH TeXHHKH 
H anToMaTH3aUHll OJUil-f; 

r . . . . 
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Akishin· P.G., Gavrilov Yu.K. 
Simulation of the Magnetic Field· 
of the Set-Up AMPIR Superconducting· 
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The results of the numerical analysis of the magnetic 
system for the spectrometer AMPIR are presented. Using 
the method of.volume integral equations the three-dimen..: 
sional distribution of the magnetic field in the aper
ture of the spectrometer magnet is obtained. The compa
rison of the numerical analysis of'the magnet model with 
the results of the measurements and calculations with 
MAGNUS program is presented. · 
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