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H3MepeHune noss cneKTpoMeTPHYECKOr0 MarHuTa
ycranoBkH DKCHAPM

Ycranoska DKCYAPM wucnions3yercs Ui H3ydeHHs] XapaKTEPHCTUK POXIEHHA
W pacriaja O4yapoBAHHBEIX YACTULL U TOMCKA K30THYECKUX AZPOHOB U paclonoxeHa
B HeittpoHHOM KaHane SH yckoputena Y-70 (M®BD3, r.IIporsuHo). DNeKTpOMardur

CIIEKTpOMeTpa HMeeT BHellHHe pa3Mmepsl 4,485 % 3,196 x 3,058 M u aneprypy

2,740 x 0,489 M2
H3MCPCHHC MAarHMTHOrO NOJId OCYWECTBIAIOCE TPEXKOMIIOHEHTHBIM XOJIJTOB-
CKHM MAarHHTOMCTPOM B aBTOMaTrTHU3HPOBAHHOM PEXHME Ha CBA3H C MNEPCOHATbHBIM

KoMmmnploTepoM. PabGouas o6nacts u3Mepenuit cocraBuna 2,40 x 0,32 x 3,78 M.
B pabote maercs onucaHHe H3MEPHTENBHON anmnapaTrypbl U NpOUeayphl H3MEPEHMH,
[puBeneHH pe3ynbTaThl U3MEPEHHH, AaeTCad OUEHKA HX TOYHOCTH.

PaGota Beimonxena B Jlaboparopuu cBepxsbicokux snepruid OMAW npu nog-
nepxke Poccuiickoro donpa (hyHIaMeHTaTBRBIX MCCeqoBaHHii, rpanTtsl 95-01-00737
1 96-02-18734. ‘
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Aleev A.N. et al. P1-97-368
Measurement of Spectrometric Magnet Field of EXCHARM Setup

The EXCHARM spectrometer is used for studying charm, strange and exotic
hadrons. It is located at the neutron 5N channel of U-70 accelerator (Protvino).

The EXCHARM dipole magnet has external size 4.486x3.196 x 3.058 m’
with aperture 2.74 X 0.489 m2 The field measurement was made by three-
component Holl magnetometer on-line computer in measurement region

 2.40x0.32 % 3.78 m>. The apparatus and methods of the field measuring
are described. The results of the measurements of the magnetic field are presented.
The estimation of the measurement precision are given.

‘ The investigation has been performed at the Laboratory of Particle Physics,
- JINR, and supported by the Russian Foundation for Basic Research, grants
95-01-00737 and 96-02-18734.
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Vcranoska DKCUAPM (puc. 1) ucrnonssyercA ANA U3ydeHWUA XapaKTe-
PUCTMK POKIEHUA M. Pacnafa 04apoBaHHEIX YacCTUL] M TOMCKA IK3OTUUECKUX
agpoHoB [1] u pacronokeHa B HeilirpoHHOM kaHane 5H ycropurena Y-70
(L®B3, r.IIporsuHo). DIeKTPOMATHUT CIIEKTPOMeTpa MMeeT BHELIHME pas-
mepn 4,485 x 3,196 x 3,058 »° u aneprypy 2,740 x 0,489 m2.

VsMepeHne MATHUTHOTO I10JA OCYLIECTBJANOCH TPEXKOMIIOHEHTHHM X0JJIO-
BCKMM MarHMTOMETPOM B aBTOMATM3MPOBAHHOM PEKIIME Ha CBASM C ITepCoHaNb-
HEIM KOoMITbloTepoM. Pa6ouaa obaacTh usmepenmii cocrabuina 2,40 x 0,32 x-
3,78y°. B pabote maerca omucaHue M3MepUTENbHOI anmapaTyphl U IPoLIeAyPH
namepenuii. IlpuBeneHn pezynprarel U3MepeHUiA, faeTcA OlleHKA UX TOUHOCTU.
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Puc. 1. Cxema pacnojio)keHUs JeTeKTOpoB criekrpoMmerpa SKCUAPM.

" M — cnexrpomerpuueckuii Maraut CII-40A, PC — nponopiioHalbHbe
‘kamepsl, H1,2 — cumHTHManAunoHHue rogockomns, C1,2 — noporosele yepeH-
_KoBckue cueTunku, HC — anpoHHmi Kajsopumerp, A — aHTHCUeT4YUK, T —
Muuenb, Mn — HeliTpoHHRIE MoHUTOP ' '

I. Biok-cxema N3MEPHUTEJIBHOTO KOMIIJIEKCA

H3sMepeHne MArHUTHOLO I0JIA 0CYLIECTBIANOCH TPEeXKaHaIbHHM X0JJI0BCKUM
marauToMerpoM (M3X) [2] B aBTOMaTM3aMpOBaHHOM peXMMe Ha CBA3M C Hep-
coHanbHEM  KommbioTepom (TTK). Biok-cxema usMepeHMA MarHUTHOrO IoisA
_ycranosku DKCUYAPM npencrapiena Ha puc.2. LlenTp cnexkrpomeTpudeckoro
maruuta CII-40A MIPUHMMAETCA 3a HauasIo ”npasoii” qeKapToBoii cCTEMH Ko-
opaunar (XYZ) criekrpoMerpa.

MarHuToMeTpHUYecKas alnaparypa I03BoJA/1a oJHOBPEMEHHO M3MePATh BCe
TPU MPOEKUMM B BHOPAHHON cucTeMe KOOPAMHAT (XYZ) BEKTOPa MarHUTHOrO
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Puc.2. Brok—cxeMa H3MepeHUs [IONH
marHuta SHCUAPM

oA B 3aJJaHHOI{ TOUKe C MOMOUIbIO TPEeX He3AaBUCHMABIX M3MEPUTEIbHBIX KaHa-
nos. OcHoBHaA M3MepUTeNbHAA anriaparypa pacnonaranacr; 'HEeI10CpeICTBEHHO
BoaJle MarHNUTa B SKCIIePUMMeHTaNbHON 30He xanana 5H. Ilpobuuku c garuu-
xamu Xoana (JIX) pasmerianvce B crieliMagbHoi rojioBKe M MATUMETPOBLIM Ka-
feseM COENMHANNCH CO BXOZOM araparyphl. Brixon MamepuTeanom anmnapa-
TYpPHI CoeIMHAJICA TIATHAaAUATUMeTpoBEM Kabenem ¢ ITK, pacriono)keHHEM BHe
SKCIIepUMEHTAJbHOI 30HH B crieMaJbHOM JoMuKe. JlaHHbIe 0 MATHUTHOM 110Jie
obpabaThBaJINCh U 3aNIMCRIBAIMCh Ha MarHUTHoM Aucke ITK. Maruntomerp mo-
3BOJIAJ M3MePATh MarHUTHEIE [OJIA B AuanasoHe or 0 go 2 Ta (B Tpex momau-
anasoHax) € MaKCUMaJIbHO BO3MOKHOI UyBcTBUTelbHOCTbIO He Xyxe 0,13 Ic.
TouHoCcTh MBMepeHUA MArHUTHOro ToJdA Ghlia He MeHee X 0,02 %’ or makcu-
Myma moaauanazoHa. JlaHHbE 0 Toke MUTaHMA MarHMTa (GUKCUPOBATMCh Ha
LeHTPaTBbHOM TIYJIbTe C TIoc/Aedyiollleit 3ammchio B pabouem xypHase usMepe-
Huii. CtabuibHoCTh TOKA NMMTAHMA MAarHUTa BO BpeMsA MarHMTHHEIX MaMepeHUii
6nta He xysxe 0,01 %. : S

I1. Koop,unﬂarumﬁ MeXaHH3M

Hepememeﬂme ronomm € TpeMs MPOoGHUKAMM 0CYIIECTBIAIOCH C TIOMOIIBIO
CTie[IUaTbHOro KOOpL[HHaTHOI‘O mexannsma (puc.3). Ha YeThIp eX CTALMOHAPHBIX
Oropax BHe MarHUTA 3aKPeIIANKChH JBe ABYTaBpOBLIe NopaniioMuHyeBbie fanku
AJMUHOIA 110 3,5 M, KoTOpble MOIJIN TepeMerarsCA 1o BeICoTe (Y) 1a 480 mm. Ha
BepxHeil, obpaborannoii TIOBEPXHOCTH 3TUX DaJoK 3aKpernianach JByTaBpoBas
JApanoMUHNeBas fajaKka JIWHOK 4,3 M, KOTOpasA MOTJa MePeMellaTbCsA TIoNep ex

B N 1
¥y Bx 8| S
Bz = g
~F vY[ P
[lyuox ) 0
vZ=3910 ’ v Y=480
o — —
S
o

Puc.3. Koopmma'masx cucTeMa ON1K n:mepemm
nons maruuta 3KCUAPM

marauta (X) Ha 2400 mm. Tlo BepxHeii, 06paboTanHoii nonepxnocw[ 3T0i1 HaNKN
BIOJIb MarHMTA (Z) xaranack KapeTKa € 3aKPerIEHHHMU HA Hell JaTuMKamu.
Hepq)opMpOBaHHaﬂ JleHTa U3 Hep)KaBeolleid cTanu obeciieumBana mepemelue-
HMe KapeTKU B AuariazoHe 3780 MM:C TOUHOCTBIO HE XYyiKe 0,1 mMm. KoHcTpyKuus
KapeTKM T103BOJIAIA 3AKPerUIATE [ONOBKY ¢ JX B npyx KpajiHUX MON0MEHUAX,
4To o0becrieunBao MaKcMMalbpHOe MpubmmkeHne (@0 -5 mMm) AATYMKOB K II0-
JcaM MarHuTa. I‘OCTMpOBKa KOOPAMHATHOTO MeXaHU3Ma M ero NMpUBA3KA K
pernepHBIM 0CAM Mamepﬂemoro MAarHmMTa 0CYIeCTBIANACH €. TOMOIIBIO MPeLun3n-
oHHoli reoseznuecKoii’ anmnapaTypbl (TeomonuT, YpPOBEHb,: yrﬂomep) TouHoCTb
MPUBA3KN KOOp,L[MHaTHOI‘O MexXaHM3Ma K 0CAM MarHura cocrasmia 0,2 mm. OT-
KJIQHEHHE 0T numefHOCTI TIpM MepeMelleHUN KapeTKU, BIob.0cu Z Ha JauHe
3780 MM coctasuiao + 1 mm. Ilpobuuku ¢ JIX 3aKkpemAaNCh B FOJOBKE Tak,
gro Xi = X2 = X3, Y1 = Y2 =Y3,721 =72~ 10 MM = Z3—20MM.
B, . -

III. PesynbraTsl M3MEpPEHUA MArHUTHOTO IOJA CHEKTpoMeTpa

Hpouecc M3MepeHUA MarHNTHOTO [oJiA BKJIOUYAN B cebAa cllejlyioniyie 0CHOBHBEIE
3Taribl.

1. ITpoBepka; cTabKIbHOCTH: MATHUTHOIO MOJIA 3J€KTPOMArHuTa npu HomMu-
HaJIBHOM pekrMe. JIsa sToro NpoBOoAMJIOCh MHOTOKDATHOE M3MepeHMre Ma-
CHUTHOTro Mo B oxHoii samanHoil Touke. CraTMCTUKA, 0CHOBAHHAA Ha
50 MamepeHnﬂx, M03BONMIIA BEIYMCANTE CPeJHeKBaJPATUYECKy 0 OmMnbKY.
ra oninbKa‘ cocraBuaa He Gonee 0,02 % (0T MakcMMyMa rMoaAMANA30HA).

2. Msmepenue moapobHoii KapTh BeKTOpa MArHMTHOIrO IMoJs (60000 Toﬁe}()
[pM HOMUHAIBHOM peXUMe B JeBATU IUIOCKOCTAX IO BLICOTE MArHUTA.
Ha puc.4 a, 6, B TIpUBEJEeHH COOTBETCTBEHHO KOMITOHEHTHI B,.B, n B,
M3MepPEeHHOr0 MATHMTHOTO I10J1A.

Wamepenue B, u B. Ha doHe cymectpeHHO Gonbuieil KOMITOHEHTHI 13, Mo-
IJI0 TIPUBECTM K CePbe3HHIM OMMOKAM MPYU HEMAPAJIIeNbHOCTH 1yBCTBU~
resnpHoii naockoctu JIX ocHoBHoIA KoMrioHeHTe (/3,) pu MaMepeHUN STUX
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Puc. 4. KoMIToHeHTE MATHUTHOTO MoiA: a) = By, 6) — Bz, B) = .B,,[I‘c] BIOMD

=

-
o —— b—.

¥

ol

-

koMmmoHeHT (B;, B;). Hna ydera 3Toii ommbku npobuuxu ¢ JIX tectH-
poBanuces B noie 1,67 Tn kaau6poBouyHOTo MAarHUTA C OJHOPOIHOCTHIO He
xyxe 0,001 mpu ycTaHoBKe 6a30Boii MIOCKOCTY MPOGHUKA NMapalielbHO
BeKTOpy MmoaA B. 3areM npo6HUKY 3aKperJIAIUCH B TOJIOBKE, X MIPOBEpKa .
noBTopAnach AJA Bceit cGoprm B nesoMm. TecT mokasan, UTO BKJIAZ OCHO-
BHOI1 KommnoHeHTH (1,6 Tn) npu pacnonexenun HNX napannensHo stoif
KoMmIoHeHTe cocTaBua 2 — 3 I'c. OKoHuarenbHAaA KOPPEKLIMA Pe3ynsTaToB
NpM N3MepeHUMN NonepeyHKX KoMnoHeHT B, u B, nposoguiaacs npu ycra-
HOBKe KapeTK{ B MAKCMMaJIbHO OQHOPOIHOM YacTy MarHUTHOTO MoJA, T.€.
rne B, = B, =0, a By = By,;- 3T0 M03B0JNJIO NPK aHAJN3E Pe3ylLTaTOB
YUUTHBATh BO3MOKHBIE OMIUGKM MPU U3MepEeHUM MollepedHBIX KOMITOHEHT
M3—3a HETOYHOCTM cHOpKM U MepeMelleHNs MeXaHU3Ma B LIeJIOM.

Orlpe,uenel-me MOBTOPAEMOCTHU BEKTOPAa MAarHMUTHOTO I0JaA npu MHOIOKpar-
HOIVI IepenoinCoBKe TOKa IMUTaHUA 3JIeKTpOMarHuTa. OHa cocTaBUuIa
0,1 %.

VizsMepeHMe KapTh BEKTOpa MAarHUTHOrO MOJA NMPU U3MeHEHUH 3HaKa ToKa
MUTAHNUA 3EeKTPOMArHUTa B CEMM IJIOCKOCTAX Mo BeicoTe MarHuTa. Ilpn
NnepernoJoCcoBKe MCITO0JIb30BAJICA PEXUM pPasMarHUYMBaHUA MarHUTa. 3Ha-
YyeHUe MAaTHUTHOTO IoJA NPY M3MeHeHHOM 3HaKe TOKa IMUTAHMUA 3JeKTPo-
MarHuTa OTINYajaoCh 0T 3HAa4YeHUA MarHUTHOIO MOJA NPHU HOMWMHAJIBHOM
pexxume Ha 0,3 %. Jlaa yctpaHeHus stoit omubku (xe 0,025 %) usmepeHa
noxpobHas KapTa MarHUTHOIO I10JA 0CJe NEePenoJI0CoBKY TOKa.

JJI7 MOHMTOPMHTA MarHUTHOrO IT0JIA B MpoLlecce SKCMepMMeHTa B 3asope
MarHuTa craumvoHapHo yctaHonieH JIX. IIpoBeneHa kanubposka sToro
JaTyMKa B Mpoliecce MAarHUTHHIX M3MepeHUi MpHU 0CHOBHEIX peKUMax.

3aKIIO4YeHne

OcHoBHHe napaMeTphH N3MePHUTEJbHOro KOMILIeKca.

KosundyecTBo He3aBUCHMMBIX M3MePUTeIbHHX KaHaloB — 3.

JnamasoH naMepaeMbIX MAarHUTHEIX nodeit — 0+2 Ta.

TouHocTh M3MepeHMA MarHuTHoro niona — + 0,02 %.

Pa6oumnii quamnasoH nepeMelieHUA JaTUUKOB:

Boab ocu X — 2400 MM, —1150 mm < X < 41250 mM, ¢ marom 50 mm;

1.
2.
3.
4

BIOJb oc Y — 320 MM,

—120 MM £ Y < 4200 MM , ¢ maroM 40 mm;

BRosb ocu Z — 3780 mM, —1720 mm < Z < 42060 MM, ¢ marom 20 Mm.
TouHocTh ycTaHOBKM JAaT4YUKOB Mo ocam X, Y, Z — 0,1 mm.

Anropmu 6aaronapun B.JI. Kexkemaze u B.JI. KanaruHy sa nocTosHHoe BHU-
MaHUE K NaHHOil paboTe M BCECTOPOHHIOI MOANEPKKY IMPOEKTa.
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