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Summary 

The magnetic field (Fig. 2-7) for 

magnet SP-130 was measured to an absolute precision of 0.1%. The 

magnetic field measurements were treated in two different ways by dif

ferent analysis programs. The first program used only the values of 

the field on the boundary of the measurement volume, and then recon -

structedthe _magentic field throughou~ the volume (ref. 7). 

The second analysis method used the volume measurements directly. 

The comparison ·of the two values of. the magnetic field ·at the same 

points ·in the magnetic field provided a valuable check of errors in 

the measurements. The calculated field was found to be systematically 

larger than the measured field of the magnetic field by o.l:C. 

To decrease the table of the field "weedence" had been performed 

with the help of the square interpolation. 

ThaL has allowed to decrease the volume of the table from . 

100 000 to about 7 000 1 while the accuracy of the restoration of 

the magnetic-field has proved·better than o.l:C. 
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IllecTHMeTpOBLiii · MarHHTHLIH HCKpoaoii cneKTpoMeTp, 
co3,IJ;aHHLIH Ha _6a3e MarHHTa Cll-130, npe,D;cTaamreT co6oii 
yHHBepcanLHyroycTaHOBKy, npe,D;Ha3HaqeHHyro,IJ;nH H3yqeHHH 

HeyripyrHx npouecc.oa npH BLICOKHX :meprHxx/1- 2(12 aocLMH-
3a3opHLix 6nOKOB HCKpOBLIX ·KaMep pacnono:>K.eHLI B Mar
HHTHOM none cneKTpOMeTpa. $OTOrpa$HpOBaHHe OCHOBHLIX 
KaMep npOH3BO,IJ;HTCH O,IJ;HHM $OTOannapa~OM C nOMOll\LIO 
OnTHqecKOH CHC~eMLI qepe3 OTBepCTHH. B HpMe MarHHTa. 
113- 3a HanHqHH 3THX OTBepCTHH nonyqaeTCH 6onLIIIaH HeO,IJ;
HOpO,IJ;HOCTb Ma.PHHTHOrO nonH, ,IJ;OCTHraroJ..QaH y .. aepXHeH 
nnocKoCTH o6neMa MarHHTa 25o/o. BoccTaHoaneHHe KapTHHLI 
B3aHMO,IJ;eHCTBHH Tpe6yeT TOqHoro 3HaHHH Tonorpa$HH Mar
HHTHOrO nonR BHYTPH o6neMa. B. CBH3H c 3THM neo6xo,IJ;HMo 
H3MepHTL ace TPH cocTaBnHIOIUHe nonx B . . 

llpo6neMa o6pa6oTKH MarHHTHoro nonx npHo6peTaeT 
Bee 6onee aKTyanLHLIH xapaKTep B CBH3H C nycKOM $H3H· 
qeCKHX ycTaHOBOK, HCnOnL3yiOJ..QHX M·arHHTLI, pa6oqHii 06'LeM 
KOTOpbiX npeBLIIIIaeT 2 · M 3, H none B KOTOpbiX cyJ..QeCTBeHHO .. 
HeO,IJ;HOpO,D;HO. )l;eHCTBHTenLHO, ,IJ;nH nporpaMM KHHeMaTHqec
KOH H,IJ;eHTH$HKaUHH co6LITHii GRIND /3/ Tpe6yeTCH 3HaHHe 
MarHHTHOrO DOnH C TOqHOCTLIO He Xy:>Ke 0,3o/o, qTO·HaKna
,IJ;biBaeT )l(eCTKHe Tpe6oBaHHH He TOnLKO Ha KaqecTBO, HO 
H.Ha KOnHqecTBO H3MepeHHH nOnH! 

B pe3ynLTaTe H3MepeHHH MarHHTHoro nonx Cll-130 
6LmH onpe,IJ;eneHLI ace KOMnoHeHTLI Bx , BY , B z ao aceM · 
06'beMe MarHHTa B _ TOqKaX, OTCTOHIUHX ,IJ;pyr .· OT ,IJ;pyra no 
ocH. x I puc. 1/ iia 2 eM, no ocH y npH 3HaqeHHHX 1-:-15 -
Ha 10 CM H ·no OCH z npH 3HaqeHHHX 1-:-13 ':' Ha 5 CM. 
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TaKHM o6pa30M, Ta6JIHl:.(a KOMnOHeHT MarHHTHOrO nOJI.H 

HMeeT OKOJIO 100000 3HaqeHHH. XapaKTepHbie KapTHHLI ..... 
noBe,I\eHH.H KOMnOHeHT B B 3aBHCHMOCTH OT KOOp,I\HHaT x , 

y .I\JI.H. pa3HhiX z npHBe,I\eHhi Ha puc. 2-7. KaK BH.I\HO H3 

3THX pHCYHKOB, Ha6JIIO,I\aeTC . .H 60JibWa.H HeO,I\HOPO.I\HOCTh 

MarHHTHOrO nOJI.H, OC06eHHO B .BepxHeH qacTH MarHHTa, 

KOTopa.H .I\OCTHraeT oKono 25o/o, H xopowa.H CHMMeTpH.H oT

HOCHTeJihHO nnocKOCTH x z c Koop~HHa Toii y = 7. CTeneHh 

aCHMMeTpHH ,I\JI.H B OTHOCHTeJibHO 3TOH nJIOCKOCTH He z 
npeBhiWaeT 0 , 1 o/o. 

CoBpeMeHHhie BhiqHCJIHTeJihHhie MaWHHhi o6na,I\aiOT na

M.HThiD npHMepHo 140000 cnoa /CDC :-6200/ :8 aocbMepHq

HOM. HCqHCJieHHH, qTo, oqeBH,I\HO, .HBHO He,I\OCTaTOqHO. ,I\JI.H 

xpaHeHH.H B nporpaMMax FIE~D H GRIND,KoTopble co,I\~p:>KaT 
Ta6JIHUY MarHHTHOrO nOJI.H, TaK KaK CaMa CHCTeMa nporpaMM 

o6pa60TKH 3KCnepHMeHTaJihHhiX ,I\aHHhiX 3aHHMaeT 60JihWYIO 

qaCTh naM.HTH ~BM. .. . . _ 

,lJ;JI.H yMeHbWeHH.H_ 06'heMa Ta6JIHUhi MarHHTHOrO noJI.H /
4
-S/ 

HaWJIH WHpOKOe pacnpOCTpaHeHHe MeTO,I\hi lj;JHTHpOBaHH.H 

TpeXKOMnOHeHTHOrO. nOJI.H TpeXMepHhiM nOJIHHOMOM, Y.I\OB-
. . . 

JieTBOp.HIOIUHM ypaBHeHH.HM: 

.... .... 
V • B = 0 
.... . .... 
v X B =.0 

/1/ 

Ho 3TOT MeTO,I\ HMeeT·Cyli.(eCTBeHHhiH He,I\OCTaTOK, KOTOphiH 

CB.H3aH C H3BeCTHOH npo6JieMOH annpOKCHMauneii nOJIHHO

. MOM lj;lyHKUHH, 3a,I\aHHOH B .3KBH',I\IICTaHTHhlX TOqKaX /6_/, 
MO:>KHO COKpaTHTh 06'heM Ta6JIIIUhl MarHHTHOrO nOJI.H 

.I(pyrHM, 6onee ecTeCTBeHHhiM cnoco6oM, HanpHMep, nonL-

3Y.HCh CHMMeTpHeii MarHnTa. ,r:t;anee, 3aMeqa.H, qTo cTeneHh 

HeO,I\HOpO,I(HOCTH nOJI.H 3aBIICHT OT z H B HH:>KHeH qacTH 

o6'beMa MarHHTa paana npH6JIH311TeJihHO O,So/o, 3HaqeHn.H . 

MarHHTHOrO nOJI.H Ha Ka:>K,I(OH "HIITKe" /HIITKa· onpe,I(eJI.HeTC.H· 

y~ H z -Koop,I(HHaTaMH, a 3HaqeHn.H noii.H 6epyTc.H no ocn x I 
. 6paJIHCh qepe3 8 CM, npH 3TOM OWH6Ka npH KBa,I\paTnqnoii 

H~TepnoJI.HUHII · cocTaBHJia Menhwe 0,02o/o. Ky6nqecKan Hii

TepnoJI.HUH.H He ynyqwaeT pe3yJihTaTa. TaKoe npope:>KnBaHne 

6biJIO C,I\eJiaHO ,I\JI.H "HHTOK" C "KOOp,I\HHaTaMH no Z OT ·1 ,I\0 
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10 BKJIIOqHTeJihHO C HCnOJih30BaHHeM JIHHeHHOH HHTepnOJI.H

UHH ,I\JI.H YCKOpeHH.H pa60Thl nporpaMMhi. )l;JI.H "HHTOK" 

C KOOp,I\HHaTaMH z, paBHhiMH 11 H 12, npope:>KHBaHHe ·npo

BO,I\HJIOCh qepe3 Ka:>K,I\hle 4 CM. 0WH6Ka npH KBa,I\paTHqHOH 

HHTepnOJI.HUHH COCTaBHJia ~ cpe,I\HeM 0,02o/o npH z = 13, 

npH 3TOM yqHThiBaJIHCh TOqKH, H3MepeHHhie qepe3 Ka~bie 

2 CM. )l;JI.H cpaBHeHH.H nonyqeHHhiX pe3yJihTaTOB npope)KH"'. 

aaHHe 6Lmo C,I\eJiaHo c HcnoJih30BaHHeM SPLINE lj;JHTa · 

. BMeCTO nOJIHHOMHaJibHOH HHTepnOJI.HUHH.. YnyqweHH.H Toq

HOCTH HHTepnOJI.HUHII He Ha6JIIO,I\aJIOCh. 3TO CB.H3aHO C TeM, 

qTO MarHHTHOe none'HHTepnOJIHpOBaiTOCh nOJillHOMaMH HH3-

KHX. cTeneH:eii ( n .:5 3) • 
Xopoweii npoaepKoii, a T·aK>Ke cnoco6oM crna:>KHBaHH.H 

H3MepeHHOrO MarHHTHOrO nOJI.H MO:>KeT CJIY:>KHTh CBOHCTBO 

noTeHUHaJibHOCTH nOJI.H. )l;eHCTlJHTenhHO, KOMnOHeHThl nOJI.H 

Y.I\OBJieTBOP.HIOT ypaimeHH.HM I 1/' H no H3MepeHHhlM Ha 

rpaHHUe 06'beMa 3HaqeHH.HM HeTpy,I\HO ero BOCCTaHOBHTh BO 

aceM o6'heMe 171. BoccTaHOBJieHHhie. no 3TOMY MeTO.I\Y 3Ha

qeHH.H IioJI.H COBna,I\aiOT c H3MepeHHhiMH B' npe,I\enax H3MepH

TeJILHOH OWH6KH. 

TaKoe npope:>KHBaHHe H crna:>KHBaH'He no3BOJIHJIO CHH3HTh 

. qHCJIO CJIOB .B Ta6JIHUe nOJI.H_ ,I\0 35000. llpH ,I\aJihHeiiweii 

ynaKOBKe B O.I\HY .HqeifKy qeThlpeX 3JiaqeHHH noJI.H Ta6JIHUa 

3aHHMaJia OKOJIO 7000 .HqeeK, npHqeM TOqHOCTh BOCCTa

HOBJieHH.H MarHHTHOrO nOJI.H OKa3aJiaCb He ~y:>Ke·O,l~. 
ABTophi Bhipa:>KaiOT 6naro,I\apHOCTh H.H.roaopyHy H 

lf.M.BaCHJJeBcKOMY 3a none3Hhie o6cy:>K,I\eHH.H. 
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