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Asp menko C.A. u 1p. P13-2005-118
H3mepeHue M THUTHOTO MOJIA B H JIM3UPYIOIIEM M THuTe cruektpoMmerp NIS

OcuosabiMu nemsmu akcniepuMeHT NIS (Nucleon Intrinsic Strangeness) sBis-
I0TCS: TOMCK 3(PheKTOB CKPBITOH IMOJISIPH30B HHOM CTP HHOCTH B HYKJIOHE M MOWCK
U U3y4eHHE DK30THMYECKHX O PHOHOB (IeHT KB PKOB) B N N-pe KuusiX. YCT HOBK
p cnonoxen B kxopnyce 205 JI 6op Topum Bhicokux aHepruii OUSM H x H Jje
4B BbIBefieHHOTrO U3 yckoputensd «HyKIoTpoH» My4k C KMHETHYeCKOW »Heprueil ot
1 no 4 I'B. Bnextpom ruut 1CI1-40-4B crnieKTpoMeTp HMMEET BHELIHHE P 3MEphl
3,20%x3,26x4,48 m u meptypy 2,74 x0,68 M.

H3zmepenre M THUTHOTO TOJISI OCYIIECTBIISUIOCH TPEXKOMIIOHEHTHBIM XOJITOBCKHM
M THUTOMETPOM B BTOM THU3HUPOB HHOM PEXHME C YIp BIEHHEM OT KOMIIBIOTEp .
P 604 s 0611 ctb m3mepenwuii coct B 1,03x0,60%x3,92 m.

B p 6ote o ercs omuc HUE M3MEPHUTENBHOM M P TYphI, IPOLEAYPhl H3MEPEHHUH,
Pe3yIbT Thl KOTOPBIX HCHONB3YIOTCA I MPOBEICHUS KOMITBIOTEPHOTO MOJIEIHPOB -
HUg MeTofioM MonTte-K piio 3KcrepuMeHT M B A JIbHEHIIeM, I0Cie IPOBEACHHS
ce HCOB H OOp (PU3MYECKHX J HHBIX, OYIyT HUCIIOJIB30B HBI B MX H JIM3e.

P 6or Bemonnen B JI 6op Topuu ¢puzuku u crun OUSU.

Mpenpuatr O6beAMHEHHOTO MHCTUTYT SIEPHBIX HMccenoB Huil. dyou , 2005

Avramenko S. A. et al. P13-2005-118
Measurement of a Magnetic Field in an Analyzing Magnet of Spectrometer NIS

The main goals of NIS (Nucleon Intrinsic Strangeness) experiment are the search
of effects of hidden intrinsic polarized strangeness in nucleon and the search and
study of exotic baryons (pentaquarks) in NN reactions. The experiment will be
performed at the JINR Nuclotron (Laboratory of High Energies) on the extracted
beam with kinetic energy from 1 up to 4 GeV.

The electromagnet 1SP-40-4V of the spectrometer has the external sizes
3.20%x3.26x4.48 m with aperture of 2.74x0.68 m.

Measurement of the magnetic field was carried out with the use of a three-
component Hall probe in the online mode. The measured field volume is of
1.03x0.60%3.92 m.

The description of the measuring equipment and procedure of measurements are
presented. Results of the measurements are given. The results are being used for
the Monte-Carlo simulation of the experiment and will be used for analysis of the
physical data.

The investigation has been performed at the Laboratory of Particle Physics, JINR.

Preprint of the Joint Institute for Nuclear Research. Dubna, 2005




BBEJIEHUE

OcnoBabiME nemsamu aKkcriepuMerT NIS (Nucleon Intrinsic Strangeness) sBis-
1oTcs: 1) mouck 3heKTOB CKPBITON IMOJSIPU30B HHOW CTP HHOCTH B HYKJIOHE U
2) MOKMCK W M3y4yeHHe DK30THYECKUX O pPUOHOB (NEHT KB pKoB) B N N-pe KIHMsX.
JIng nouck »¢eKToB CKPHITON NOMIPU30B HHOM CTP HHOCTH IUT HUpyercd [1, 2]
BBITTOJTHUTh U3MEPEHMSI CEYEHUH POXAEHHS - M W-ME30HOB BOJIM3M ITOPOTOB.

Ver mvoek HUC (NIS) p cnonoxen B kopmyce 205 JI 60p Topum BbICO-
kux sHepruii OUSIM v k H sie 4B BeiBeneHHoro u3 yckopurens «HykioTpon»
My4K C KUHEeTHYecKoil sHeprueil B uHTepB je 1-4 IsB. B k yectBe H M-
3UPYIOIIEr0 M THUT HcHonb3yeTcd crekrpomerpudeckuit M raut 1CII-40-4B ¢
MEXIIONIOCHBIM 3 30poM 0,68 M (10 BepTHK JIH, KOOPOUH T Y). ODIEKTPOM I-
Hut 1CI1-40-48 crektpomerp wuMmeeT BHemHue p 3Mmepsl 3,20%x3,26x4,48 M u

neptypy 2,74 x0,68 M.

H puc.1, , 6 npusenen cxeM ycT HOBKU. Ocb Z cHCTEMbl KOOpIU-
H T H Op BI€H B CTOPOHY JBIKEHHMS 4 CTHIl HNEPBHYHOIO IMyYK , I P JUIEIBHO
IUIOCKOCTH HMXKHETO TOJIIOCHOTO H KOHeyHHK . Ock Y H Ip BJI€H BEPTUK JIBHO
«BBEpPX» IO HOPM JIM K IUIOCKOCTH ®TOTO Xe IOTIOCHOTO H KOHe4HHK . Ocp X
H IIp BIIEH T K, YTOOBI IMOJIyYMsI Ch IIP B I CUCTeM KoopauH T. LIeHTp crekTpo-
Mmetpuyeckoro M rHUT 1CII1-40-4B npuHuM eTcsi 3 H Y JIO €K PTOBOI CUCTEMBI
KOOpAUH T («IIp BOi» Tpoiiku XY Z) cnektpomeTp . Ilpu 3TOM LEHTp HMXKHEro
MOJIIOCHOTO H KOHEUYHUK umeet Koopaud Ty (x=0, y=-0,34 M, 2=0).

B nporeznype BocCT HOBIEHMS! UMIYJIbC  OyeT MCIONB30B ThCS MH(OPM LM
OT KOOPIMH THBIX JETEKTOPOB, P CHOJIOXKEHHBIX CP 3y 3 MHIIEHbIO (B M THUTHOM
nosie) U H Bbixone u3 M rHUT 1CII-40-4B. [Ing perucTp LMW Y CTULL C UMITYJIb-
¢ mu B 11 30He 0,7-2,5 '9B/c 6yayT UCMOB30B HBI 2 X 1-M MPONOPIIUOH JIbHBIE
K Mepsl (ITIK) u pezuctusnblie wiockue cyetuuku (PIIC). O uzyueHus: «MIrkux»
g ctu ¢ ummynsc Mu ~ 0,3-0,9 I'sB/c 6ynyr ucnonb30B Hbl MUHH-IpeiigoBble
kK Mepsl (MIK).

H3mepeHne M THUTHOTO OIS OCYIIECTBIISUIOCH TPEXKOMIIOHEHTHBIM XOJIJIOB-
CKMM M THHUTOMETPOM B BTOM TH3UPOB HHOM pPEXHME C yIp BJIEHHEM OT KOM-
nptotep . P 604y s 0651 cTh u3mepenuii coct B 1,03x0,60x3,92 M. B p Gore
Il eTCd OIIUC HUE W3MEPUTEIBHON I P Typsl U Hpoueaypbl usmepeHuil. Ilpu-
BEIEHBI Pe3ysbT Thl M3MepeHuil. ONMUCHIB eMble HUXKe M3MEPEHHUs IPOCTP HCTBEH-
HOTO P CIIpENENIEHUs] TPeX KOMIIOHEHT M THUTHOTO nojit M rHUT  1CI1-40-4B nipo-
BEJIEHbI C LIEJIbI0 MOJTy4eHUs] MH(OPM MU O BEJIMUMHE M OJHOPOIHOCTH M THHT-
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Puc. 1. Cxem ycr Hoku HUC: ) ropusont jpH 9 ZOX-mnockocts. T — XHIKOBOJO-
pons g mumens; [IK — nponopryon il g X Mep ; MK — munu-apeiichos 4 K Mep ;
PIIC — pe3ucrusnble miockue cyetynky; CBIl — COMHTWUISLIMOHHBII BOJIOKOHHBIN 1 T-
ynk; 11 — npodunomerp nyux ; CI1-40 — H AU3UPYIOLIMIA M THUT; 6) BEPTUK JIbHBII
p 3pe3, ZOY -10CcKOCTh

HOTO IOJI U TIOCTPOeHUs p Goveld K PThI OIS IS P 37IMYHBIX PEXUMOB p OGOTHI
cnektpomeTp . [ToyueHHbIe pe3ysbT ThI UCHOIB3YIOTCA A1 IPOBEAEHHS KOMIIbIO-



TEPHOTO0 MOJENUPOB HHs 9KCIIEPUMEHT , U B 11 JIbHEHILeM, [10CiIe ITPOBEIeHHUs Ce-
HCOB H Oop (pU3MUYECKUX I HHBIX, OYAyT HCIIOIB30B HBI MpH 00p OOTKEe 3THX
I HHBIX.

1. MPOIEIYPA U3MEPEHHUIT KAPTBI IOJISI MATHUTA 1CII1-40-4B

H3mepeHre M THUTHOTO MOJMS OCYIIECTBIISUIOCHh TPEXK H JIBHBIM XOJUTOBCKUM
M rHutoMeTpoM (M3X) [3] B BTOM THU3UPOB HHOM PEXHUME C YIP BIEHHUEM OT
KomripioTep . 11 r n3amepeHuii BHIOHP JICS UCXONS U3 X P KTEPUCTUK P CUETHOIO
p cupenenenus nond [4]. Bnok-cxeM H3MEpUTETBHOIO KOMIUIEKC H3MEpEeHUs
M rHuTHOro nong ycr Hopku HUC npexact BieH H puc. 2.
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Puc. 2. Briok-cxeM u3MepeHus M THUTHOTO IOJIS

M rauTOMETpHYECK 4 NI P Typ MO3BOJIJI OJHOBPEMEHHO H3MEpPSATH I10-
JIOXUTEJbHBIE MTPOSKLUHN B BHIOp HHOU cucTeMe KoopauH T (XY Z) BeKTop M -
HUTHOTI'O 1OJI B 3 JI HHOW TOYKE C IIOMOUIbIO TPEX HE3 BUCHUMBIX U3MEPUTEIbHBIX
K H JIOB. OCHOBH § U3MEPUTEJIBH s I P TYp P CHOJ I J Cb HENOCPEICTBEHHO
BO3JIc¢ M THUT B DKCIICPUMEHT JIbHOH 30He K H 1 4B. TIpoGHHMKH C 1 TYUK MU
Xomn (IX) p 3Meln JIUCh B CHENH JIbHOH TOJIOBKE W HIECTUMETPOBBIM K OerieM
COE/IMHAJIUCh C BXOJOM Il P Typbl. BbIXOA M3MEPUTENBHOM MI P TYpPbl COEAU-
HSUJICS JIByXMETPOBBIM K GelieM C MEepCOH JIbHBIM KOMIIBIOTEPOM, P CIOJIOXEHHBIM
PAOOM C BJIEKTPOHHBIM OJTOKOM HM3MEpPUTETIbHOW T p Typbl. [| HHBIE O H Mps-
KEHHMSIX C ] TYUKOB XOJUI TePEeBOAWINCH B BEJIMYUHBI M THUTHOW WHIAYKIIUU U



3 IMCHIB JIUChb H M THUTHBIN IMCK KoMmbloTep . M rHUTOMETp ObUT IPOK JIUOpPO-
B H MeToioM SIMP B cT mHMOH pHOM peXuMme M MO3BOJAT W3MEPATh M THUTHBIE
noJist B 1y 1 30He oT 0 mo 2 Tu (p 3meneHHble H TPU HOAAM I 30H ) C M KCU-
M JIBHO BO3MOXHOM YyBCTBHUTEIIBHOCTBIO He XyXe 1 I'c (B CT IMOH PHOM pexume).
JI HHbIE O BEJIMYMHE M THUTHOTO MOJS (PUKCHUPOB JIMCh MOHUTOPHBIM [ TYHMKOM
Xomn JX-10, p crionoXxeHHbIM B IIp BOM [ JIbHEM (OT M3MEpPUTENIbHON Ml p -
TYpbl) yIIy HMXKHEro IOJIOC M THUT . DTH JI HHbIE BPYYHYIO 3 IUCBHIB JIHCH C
MOK 3 HHU{ BOJIBTMETP JB P 3 H OIOWH IPOXOJ: MEPBBI P 3 — B MOMEHT H -
Y J1 JBWXEHHUS I TYMK TPOTHUB OCH Z W BTOPOH p 3 — B KOHIIE 00p THOTO (MM
«BO3Bp THOIO») ABUXKeHHd (1o ocu Z). Ilocne 3 BeplieHHd HU3MEpeHHH K PTHI
MOJISI IPU OJHOM TOKE 3 IUC HHBbIE J HHbIE C MOHHTOPHOTO A TYUK CIYXKHIH
MOTP BOYHBIMU KO3(h(PULIUMEHT MU U3MEPEHHBIM J HHBIM JUIS K KIOTrO MPOXOJ .
[Tepemermienne rojgoBKH ¢ TpeMsl HPOOHMK MM OCYIIECTBIISUIOCH C MOMOIIBIO
CHeLy JIbHOIO KOOPAMH THOro Mex Hu3M (puc.3). H ueTelpex cT IIMOH pHBIX
ONop X BHE M T'HUT 3 KpEIULUT Cb AIOp JIIOMMHHEB 1 P M UIMHOH 5 M W IIH-
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Puc. 3. CxeM KOOpAMH THO-U3MEPHUTEIBHOTO YCTPOMCTB

puHoOii 1,26 M, KOTOp 4 MO Tiepemel Thcd 1o Bbicote (y) H 0,6 M. o aToM
P Me IepeiBur J Cb H POIMK X LIT HI , H KOTOPOMl H XOAWJI Cb TOJOBK (K -
petk ) ¢ Tpems npoOHMK M. K perk ycT H BJMB J1 Cb H LIT Hre B JU I -
30He 0T £=+0,03 M 10 £=—1,00 M. IIpuBsS3K p MBI KOOPIMH THO-U3MEPUTEILHOTO
YCTPOHCTB (M, COOTBETCTBEHHO, [l TYMK ) K M3MEpsieMOMY OOBEMY OCYIIECTBIISI-
JI Cb C MOTPEIIHOCTBIO HE XyXe 1 MM.



B 11po0/1bHO-TOPU3OHT JIBHOM H TP BJIEHMU MO3UIIMOHUPOB HME JI TYUK OCY-
IIECTBIISUIOCh TPOTSKKOM K PETKH KOOPAWH THOTO YCTPOHCTB IO p Me C IO-
CTOSIHHON CKOPOCTBIO IPH MOMOIIHN 3IIEKTPONIPUBOA . M3MepeHus BETHINHBI M T-
HUTHOTO TIONA B K XIOW TOYKE MPOHM3BOMIINCH OBYKP THO — TPU TPSIMOM U
00p THOM Xojie K peTKH. Bpems u3MepeHuil JUis OHOrO MPOXOA K PEeTKU Tyl U
00p THO OBLIO OT 5 10 7 MUH.

ITo nviHEe p MBI H 1 K PETKOH H TITHMB JI Cb M CIIT OH s J1 TyHH s JIGHT C
oTrepopupoB HHBIMU B Heil ¢ 11 roM 1 cM miensimu p 3mepom 0,5 mMm. OTMeTHM,
YTO I I HHOTO DKCIIEPHMEHT HCIONb30B Jicd II T 2 cM. JIeHT TpomycK J Cb
B 3 30p 3 KPEIUICHHOW H K peTKe (POTOCUUTHIB IOIIEN TOJIOBKH, CHIH JIBI OT KO-
TOPOM CIYXIIN METK MH MPOOOIbHOW KOOPAWH ThI (Z) W WCHONB30B JIUCH VIS
Opr HU3 LMW TPUITEP U3MEPEHHIA.

P cnonoxenue 00 CTH M3MEpPEHUII U W3MEPUTETIbHON CHUCTEMBbI (P MbI) OT-
HOCHTEJIbHO MOJIOC M THUT TIOK 3 HO H puc. 4.
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Puc. 4. W3mepurensH g cucreM (p M ) M CHUCTEM KOOPIAMH T, B KOTOPOMl IPOBOAMIMCH
U3MEpEeHUs OTHOCHUTENIBHO IIOJII0C M THUT

W3mepsiiich Tpu KOMIIOHEHTbI BEKTOP M THUTHOW HHIYKIMM: TOMEPEYH S
B, BepTuk nbH 1 B, (OCHOBH g KOMIIOHEHT ) U IIPOJOJbH 5 B..

3H YeHMs dJIeKTPOABUXKYILIEH cuitbl (H npsixeHus) U npeoOp 30B Teneit Xo-
J CBS3 HBI ¢ M rHUTHOU uHaykuumen B[I'c] cootHomenuem B[I'c]=1000*U [MB]/v
[MxB/I'c]. ng g TYUK OCHOBHOH, y-KOMIIOHEHTBI M THUTHOrO mojs HX3, 3H -
yenue y=8,4 MxB/I'c (una senuuun B,=6000 I'c). Monuropuseli 1 Tuuk 1X-10
UMEJI 4yBCTBUTENBHOCTD v=9,6 MKB/I'c (nng Benmuun B,=11000 I’c).



W3MmepeHus NpOBOIWINCH MIPU TPEX P 3JTUYHBIX 3H YEHHUSX M THUTHOTO IOJIS
B M raute 1CII-40-4B, Toxku B obmoTke 6pti I=1100, 745 u 350 A. Ilpu Bcex
3H YEHHUIX TOK CHHUM JI Ch K PT TOJNA B MEOM HHOU IUIOCKOCTH (IUTOCKOCTh P4,
y =0), T xxe B mwiockoctax Pl (y =-0,3 m), P2 (y =-0,2 m), P3 (y = -0,1
M), P5 (y = +0,1 m), P6 (y = +0,2 m) u P7 (y = +0,3 m). B mnockoct ZOX
usmepsnioch 197x18 Touek coorBercTBeHHO. LI r mepemeneHuss K peTku no 2
661 2 cM (B uHTEpB Jie oT +2,41 no —1,51 M), mo X 1w r 661 1 3, u 5, u 10 cMm
(8 uareps ne ot +0,03 go —1,00 M, cM. T OmuIy).

T G

Howmep | Koopaun T |Homep | Koopaun 1T |Homep | Koopaun T
JIVHUH | TUHAA Z, M | TUHUH | TMHAW T, M | JINHUH | JIMHAX T, M

1 +0,03 7 0,45 13 0,75

2 0,00 8 -0,50 14 -0,80

3 -0,10 9 -0,55 15 -0,85

4 —-0,20 10 -0,60 16 -0,90

5 -0,30 11 -0,65 17 -0,95

6 -0,40 12 -0,70 18 -1,00

Koopaun TH s cetk u3MepeHuii B iockoctd ZOX Nok 3 H H puc. 4.

3H YeHus H npskeHud Xo/ul W I8 NPSIMOrO M Uil 0Op THOTO JIBWXEHUH
Il TYUK C TMOMOIIBI0 KOI((PUIIMEHTOB Y IEPEBOIWINCH (B peXKUME pe JIbHOTO Bpe-
MEHH) B 3H YEHUs KOMIIOHEHT B, By n B, M THUTHOM MHIYKLMHU U 3 IIHCBIB JIUCh
B BBIXOIHOM ¢ M.

2. PE3VJIBTATBI U3MEPEHUSA KAPTBI MATHUTHOI'O
I10JIA 1CI1-40-4B

Wzmepenus npoBoamiuch B 06beMe 1,03x0,60x3,92 m (cM. puc. 3) B 24822
TOYK X M THHT IIpH 3H YEHHIX TOK B BUTKe ooMoTkH 350, 745 u 1100 A.

H puc.5 npuBeneH monydeHH s KpuB s Bo30yxneuus B=B([) mis Touku
¢ r=y=2=0. Tox mogaum Jscsi ot 0 g0 HOMUH jbHOrO 3H yenus +1100 A, nocrne
4ero ymeHsI Jjicd 10 O u 1 jee ¢ MPOTUBOMOIOXHBIM 3H KOM JIOCTHUT JI 3H YEHUS
—1100 A u 3 Tem cuoB ycrpemisuica k 0. H Gmion emble «etiu» H rp rKe
CBSI3 HBI C MOTPEIIHOCTSIMU B YCT HOBKE TOKOB IIMT HHUSI M THHT .

H puc. 6 npuseneH rp ¢uk U3MepeHHbIX 3H yeHuil By (z,y,2) OZHOIO BbI-
6p mHoro npoxox (c =0, y=-0,3 M) n14 npamoro (Homep Touyek ¢ Np=1 1o
Np=197) u 06p THoOro (Homep ToueK ¢ N,=198 1o N,=394) nBIKEHUd 1 TYUK
Xomn . AH M3 U3MEPEHHBIX JI HHBIX IOK 3bIB €T, YTO 3THU JI HHBIE JUId NIPSIMOTO U
0o0p THOTO JBUXEHMS] CUCTEM THYECKH P 3JIMY I0TCS, OCOOEHHO H Y4 CTK X He-
OIHOPOJHOTO MO, HMMEHHO, BOMM3M rp Hull (pebep) MomocoB. DTO BBI3B HO X -
P KTepoM IMOBEIECHHUs CWIOBBIX JIMHUIA 1ot H pebp X nomoc . ITo »T0il npuunHe
HEOOXOIMMO TIPOBECTH yCpeIHEHHe JUId 3H YeHUil KOMIIOHEHT B TOuke (T, Yy, 2),
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Puc. 6. Bemunn By BIOJb NPOIONBHOM KOOPANH ThI 2 s psiMoro (z+Az) u 06p THOTO

(z — Az) mBuxeHus

HOJIy4EHHBIX Ui TpsaMoro (z + Az, rie Az — 1pup LieHue KOOPIUH Thl Z, KO-
TOPOE 3 BUCUT OT CKOPOCTH U JBWXEHHMs JI TYMK K OT BpeMeHu At, 3 Koropoe
[POU3BOIMTCS JI HHOE, EAUHUYHOE HU3MepPeHUe) H 00p THOrO (2 — Az) HBUKEHHIA:
By(z,y,2) = [By(z,y, 2+ Az)+ By(z,y,z— Az)]/2. To Xe ¢ MOe OTHOCHTCS K
ApYrMM KOMITOHEHT M monst: B, (z,y, z) u B, (z,y, z). IMeHHO 3TH ycpeIHEHHbIE
3H YEHHS Mbl [IPUBOIUM K K OKOHY TEJIbHBIA PE3yJbT T U3MEPEHUI U OIYCK €M B
I JbHeiieM 30 4ok ycpennenus. P suoctu f(2) = By (7, y, 2)— By(z,y, 2+Az)
MEXIy YCPEIHEHHBIMU M U3MEPEHHBIMU (H IIPUMEP, JUIs PSIMOTO JBUXEHHS I T-
YUK ) 3H YEHUSIMU NPHUBENEHbI H PHC.7 B 3 BUCHMOCTU OT 2-KOOPAMH ThI IIPU
(PUKCUPOB HHBIX 3H YEHMSAX X M Y. BBHINOJHEHHBIA H Jiu3 0Op GOT HHBIX 1 H-

HBIX I03BOJISIET OLCHUTH OIMOKY M3MepeHuil Benwunnoit AB/B = 0,5 % (30 I'c



H yposHe 6000 I'c) wist 0651 cti nosist BOM3u rp Huw nomocoB 1 AB/B = 0,1%
(6 T'c 1 yposae 6000 I'c) o ocT JIpHOI OO CTH M3MEPEHUH.
ABy, T'c
100

50

—50 +

—100 1 1 1 ]
0 50 100 150 200

Ny

Puc. 7. Tp ¢k p 3uoctu AB, semmunn B(z,y, z) u By(x,y, z4+ Az) ang oceoii TuHuM
(z=y=0)

Hcnonb30B HHbIE H JIOrO-LM(pOBbIE NPEOOp 30B TN BOCIPUHUM JIU TOJIb-
KO CHUTH JIbI ITOJIOXUTEIbHOM NMossipHoCcTH. [103TOMY pUXOAMIOCH TOBTOPATH IPO-
LEeAypy U3MEPEHHI B ClIyd € U3MEHEHHUs 3H K TOH WM UHOU KOMIIOHEHTbI, MEHSs
OpUEHT LMIO A TYUKOB. OKOHY TEJBHBINA Pe3yabT T COCT BIIJICA M3 O9THX IBYX H3-
MEpEHUN.

3 BHCHMOCTh OCHOBHOII KOMIIOHEHTHI M THUTHOH HHmyKimu B, (z,0,0) or
MIPOJOJIBHOM KOOPAUH Thl z NpU (pukcupoB HHbIX =0 u y=0 mox 3 H H puc.8

By, Tc
6000

5000
4000 -
3000 +
2000 -

1000 -

-2 -15 -1 =05 0 0,5 1 1,5 2 2,5

Z,M
Puc. 8. 3 BHCHMOCTb OCHOBHON KOMITOHEHTBI M THUTHOH uHmykimu By (0,0, z) or mpo-
JIOJIbHOM KOOPAMH ThI 2 NpU (PUKCHPOB HHBIX & M Y I TPeX 3H YEHWil TOK B OOMOTKe
M THUT



IUIs BCeX TpeX 3H YeHWil TOK B OOMOTKE M THUT . B IeHTpe KOOpauH T, VIS
ToK 350 A, M rautH g uHgykuus By (0,0,0) = 2006 I'c; npu toke I = 745 A
M rHUTH o uHgykuus By (0,0,0) = 4003 I'c u wig Tok I = 1100 A M rHUTH 4
uHnyknusa By (0,0,0) = 5825 I'c. TIpu npoxone 110 LeHTp JbHOM JinHuu (z=y=0)
3H YeHHd M3MEpPEeHHOM H Topl X M rHUT 1pu Toke I = 1100 A KOMIIOHEHTHI
nonst By (0,0, z = +2,41 m)= 28,2 I'c u B,(0,0,z = —1,51 m)= 627,2 Ic.

B nporecce sKcriepuMeHT H3MepeHHs! OyoyT BBIIOIHATHCS NP M KCHM JTb-
HOM TioJie, Korg TokK Bo3Oyxpaenuss M raur [ = 1100 A. Oct HoBuMCs Gosee
NOPOOHO H Ppe3y/bT T X, MOJYYEHHBIX IpH 3ToM Toke. H puc.9 mnpuseneHo

By, Tn
0,6 1|
\
0,5
oo\
e
mf“‘ “
03 oy \
XU
0,2 X \ \ \
9,
0,1 ""”“,‘ ‘ ‘\\ i
’ TS
0] \3\3\‘%‘\&\;@&“?@ 0.2
I ‘\“‘\“\}?.w 0.0
5
3-1,0
Puc. 9. IosepxHocts By = By(x,y = 0,z) wisi Memd HHOM IUIOCKOCTH (ILIOCKOCTh

P4, y=0)

Puc. 10. ITosepxuocts By = By(z,y = —0,3; z) wis wiockoctn Pl, y=—0,3 M



p crpeseneHue KOMIIOHEHTs B, Wit Meau HHOi wiockoctu (By(z,0,z), mwioc-
kocTh P4, y=0). TpexmepHoe p crpejeneHue Ui KOMIIOHEHThl 3, BONMM3M HUX-
Hero nomoc (By(x; —0,3 M; 2), wiockocts P1, y=-0,3 M) nox 3 HO H puc. 10.
1 Meou HHOM IUIOCKOCTH OJHOPOIHOE I0JIE COCPENOTOYEHO B MEXIIOIOCHOM

\‘ \\\ m:m

\\\ \\\ W

Puc. 12. Tlosepxuocts B, = B.(x,y = —0,3M; z) mmst miockoctn P1l, y=—0,3 M
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mpoctp HeTBe (p 3Mepsl nooc 1,0 M B IonepeyHoM H Ip BJIeHUH U 1,5 M Bl1oJib
nydk ). [lpym mpuOmImKeHudn TOYKH H3MepeHHs K BepXHeMmy (WJIH HUXKHEMY) Mo-
JIIOCHOMY H KOHEYHHKY IOSBIISIOTCS] BCIUIECKH HEOXHOPOTHOCTH MOJISl BOIM3M ero

B, Tn
0,5 ¢

0,44
0,38 |-
0,31 |-
0,25
0,19
0,13 -
0,063 |-

0 I 1 I I I I \ |

-2-15-1-0,5 0 05 1 L5 2 25
Z,M

Puc. 13. I'p ¢uk By = By(z = —0,55M;y = —0,3M; 2) B 3 BUCHMOCTH OT TIPOAOIBHOI
KOOPIUH ThI 2

04 -

0,3 -

0,2 -

0,1 -

0
-2-15-1-05 0 05 1 1,5 2 25
Z,M

Puc. 14. I'p duk B, = B(z = —0,55M;y = —0,3M; 2) B 3 BUCUMOCTH OT TIPOXOIBHOM
KOOPIUH ThI 2

rp wui. H puc. 10 Bunso, uro B, moctur et 3xaech (y= —0,30 M, BOIM3U TP HUIL
H kKoHeyHuK ) 0,8 Tn mpu Toke / = 1100 A. MOHHUTOPHBII A TYUK, YCT HOBJIEH-
HBII HEMOCPEACTBEHHO H XXeJie30 HIKHero H KoHeuHukK (y= —0,34 M) BONMU3M
€ro ymol , Ipud 3TOM TOKe MOK 3bB J1 1,112 T, 4TO COOTBETCTBYET 3H UYEHMIO
0,5825 Tn B uentpe M rHUT (cM. puc.7), T.e. B Touke x=y=2z=0.
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I'p duku p crpeseneHnss M THUTHOTO I10JIs1 BOJIM3M HHMKHEro nosoc  (Tioc-
koctb Pl, y = -0,3 M) npusegensl mist KommoHeHtsl B, = B (z;y = —0.3;2)
H puc. 11 u mia kommonentsl B, = B, (z;y = —0,3;2) H puc. 12.

s muaanm ¢ 2= -0,55 M y=-0,3 M H puc. 13, puc. 14 u puc. 15 npuseneHs
OJIHOMEpPHbIE X P KTEPHbIE 3 BUCUMOCTH KOMHOHEHT By, B;, B, oT npogossHoi
KOOPJAUH THI Z.

Tn
0,3

—0,1

-02

-0,3 | | 1 1 I 1 1 1 |
-2-15-1-05 0 05 1 1,5 2 25

Puc. 15. Ip ¢uxk B, = B,(z = —0,55M;y = —0,3M; 2) B 3 BUCUMOCTH OT TIPOJIOJIBHOM
KOOPAUH THI 2

3AKIIIOYEHHUE

IMpoBenensl W3MepeHHMS M THUTHOTO TOJNS  H JIM3UPYIOLIET0 M THUT
1CI1-40-4B  ycr noBku HHC B mnpocTp HCTBEHHOM o0ObeMe C P 3Mep MU
1,03x0,60%x3,92 m. CocT BlieH TpexMepH S K pPT P CHpeleNieHHs BCeX KOM-
MOHEHT BEKTOP M THHMTHOTO 1ojs B ®ToM obbeme. [locTpoeHns! rp ¢ukn X p K-
TEPHBIX P CrpeneseHnii KoMIoHeHT mois H yposHe 0,2; 0,4 u 0,6 Tn. [IpuBeneHo
OIUC HHE M3MEPUTENIbHOM I P Typhl U NPOLEAypbl U3MEPEHHH.

W3Mmepenus BBINONHEHbI ¢ mHorpemHocTeio B Bemumuubne AB/B < 0,5%
(< 30 I'c 1 ypoue 6000 I'c B 1ieHTpe M THHUT ) i1 OOJ CTH MOJS BOJIU3U
rp Huu nomocoB 1 AB/B < 0,1% (6 T'c H ypoeHe 6000 I'c B LieHTpe M THHT )
IUTSL OCT JIBHOM OOJI CTH M3MEpeHHUN.

ITomyueHHbIe pe3ysbT ThI UCHONB3YIOTCA JUIA IPOBEJEHUS KOMIIBIOTEPHOTO Me-
TogoM MonTte-K piio MomenupoB HHSI 3KCIIEPUMEHT , U B IMOCIIEAYIOIIEM, T0cye
MPOBEJIEHHUsI c€ HCOB H O0p (pU3MUecKuX 1 HHbIX, OyIyT HUCIIONIB30B HBI IIPU 00-
p GOTKE MOJyYEeHHBIX B €r0 XOHe [l HHbIX.
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P 6or mnposoxun cb npu nomiepxkke Poccuiickoro oHn (yHI MEHT JIbHBIX
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