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YcTaHOBKa 3KCqAPM IIcnonh3yeTc51 )ln51 II3yqeulf51 xapaKTepIICTIIK pO)K)leHII51 
H pacna)la oqapoBaHIIbIX qacTHU II IIOIICKa 3K30THqecKHX a!lPOHOB H pacnono)KeHa 
B ttei1TpoHHOM Kauane 5H ycKopHTen51 Y-70 (l1<l>B3, r.ITporntttto). 3neKTpoMarnIIT 

cneKTpoMeTpa HMeeT BHelIJHIIe pa3Mepbl 4,485 x 3,196 x 3,058 M3 tt anepTypy 
2 2,740 X 0,489 M . 

l13Mepe1rne MarnttTIIOro non51 ocymecTBn5InOCb TpeXKOMIIOHeHTHbIM xonnOB­
CKHM MarHIITOMeTPOM B aBTOMaTH3HpOBaHHOM pe)KttMe Ha CB513H C nepcoHanbHblM 

KOMilbIOTepoM. Pa6oqa51 o6naCTb H3MepeHHH COCTaBHna 2,40 x 0,32 x 3,78 M3. 
B pa6oTe )laeTC51 onttcmme H3MepttTenhHOH annaparyphI H npoue!lypbI H3MepeuIIH. 
ITpttBe)leHbl pe3ynhTaTbl II3MepeHHH, )laeTC51 oueuKa MX TOqHOCTII. 

Pa6orn 'BbIIIOm1ena B na6opaTOpHH CBepXBbICOKHX 3Hepmtt Ol151l1 npII IIO)l­
)lep)l(Ke PocCHHCKOro q:JOH)la q:JYHJlaMeHTanbHblX HCCne)lOBaHHH, IpaHTbl 95-01-00737 
H 96-02-18734. 

ITpenpl!IIT 06-1,e11m1e1rnoro IIHCTHTyra ll/lepHblX IICCJJe/lOBaHHii. I(y611a, 1997 . 

ITepeBO)l aBTOpOB 

Aleev A.N. et al. Pl-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 4.486 x 3.196 x 3.058 m3 

with aperture 2.74 x 0.489 m2
. The field measurement was made by three­

component Holl magnetometer on-line computer in measurement region 

2.40 x 0.32 x 3.78 m3. 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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YcTanonKa 8KCqAPM (p11c. 1) 11cnoJib3yeTcJI ,LIJIJI 11Jy"leHHJI xapaKTe­

p11cT11K pOlli,LleHl1JI 11 _pacna.z:1a oqapoBaHHblX "laCTl1Q 11 no11cKa 3K30Tl1"leCKl1X 

a.z:1pouoa [1] 11 pacnonollieHa B HeihpoHHOM KaHaJie SH yc1rnp11TeJIJI Y-70 

(M<l>B8, r.TipoTBl1HO). 8JieKTpOMarHl1T cneKTpoMeTpa 11MeeT BHenrn11e pa3-

Mepb1 4,485 x 3,196 x 3,058 M3 11 anepTypy 2,740 x 0,489 M2
• 

l13Mepeu11e MarHl1THOro IlOJIJI ocyll\eCTBJIJIJIOCb TpeXKOMilOHeHTHblM XOJIJIO­

BCK11M MarHl1TOMeTp0'.".1 B aBTOMaTl1311pOBaHHOM pellil1Me Ha CBJl3l1 C nepcoHaJib­

HblM KOMilbIOTepoM. Pa60"laJI o6JiaCTb l13MepeHl1H COCTaBl1Jia 2,40 x 0,32 x · 

3,78M3• B pa6oTe .z:1aeTcJI on11caH11e 113Mep11TeJibHOH annapaTyphl 11 np0Qe.z:1yphl 

113MepeHl1H. Tip11Be,L1eHbl pe3yJibTaTbl 113MepeHl1H, .z:1aeTCJI OQeHKa l1X TO"IHOCTl1. 

~ABC nn=r.1 
1-Ht ·L;Ju;u····;ri 
\// C1 C2 HC 

PCH2 . 
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P11c. 1. CxeMa pacnoJiollieH11JI ,LleTeKTopoa cneKTpoMeTpa 8KCqAPM. 

M - cneKTpoMeTp11qecK11H MarHl1T CTI-40A, PC - nponopQ110HaJibHble 

KaMepbI, Hl,2 - CQl1HTl1JIJIJIQl10HHble ro.z:1ocKonhl, Cl,2 - noporonhle "lepeH­

KOBCKl1e c"leT"ll1Kl1, HC - a.z:1pc;>HHhIH Kanop11MeTp, A - aHTl1C"leT"ll1K, T -
Ml1IIIeHb, Mn - HeHTpOHHhIH ·MoH11Top 

l. BJIOK-CXeMa 113Mep11TeJihHOro KOMIIJieKCa 

l13MepeH11e MarHl1THOro IlOJIJI ocyll\eCTBJIJIJIOCb TpexKaHaJibHblM XOJIJIOBCKl1M 

MarHl1TOMeTpOM (M3X) [2] B aBTOMaTl1311poBaHHOM pe,K11Me Ha CBJl3l1 C nep­

COHaJibHbIM KOMilbIOTepoM (TIK). BnoK-CXeMa l13MepeHl1JI MarHl1THOro noJIJI 
ycTaHOBKl1 8KCqAPM npe,LlcTaBJieHa Ha p11c.2. L(e11Tp cneKTpoMeTp11qecKoro 

MarH11Ta CTI-40.A np11Hl1MaeTCJI 3a Ha"laJio "npaaott" ,LleKapTOBOH Cl1CTeMbl KO­

op.z:111HaT (XYZ) cneKTpOMeTpa. 

MarHl1TOMeTp11"1eCKaJI annapaTyp'a Il03BOJIJIJia O.L\HOBpeMeHHO l13MepJITb nee 

Tp11 npoeKQ11l1 n Bb16paHHOH c11cTeMe Koop.z:111HaT (XYZ) neKTopa MarHl1THoro 
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Pnc.2. BnoK-cxeMa H3MepeHHSI IIOnSI 
MarHHTa 3H:Cl.!APM 

noJIR B 3a11aHHOM TO''IKe C noM0IIlblO Tpex He3aBJ/ICJ/IMhlX J/13MepiiITeJibHhlX KaHa­

JI0B. OcHOBHaR J/13MepiiITeJihHaR annapaTypa pacno.naranac1, Henocpe11cTBeHHo 

B03Jie MarHJ/ITa B 3KcnepiiIMeHTaJibHoii 30He KaHaJia 5H . . Ilpo6HiiIKJ/I c 11aT'-IIiI­

KaMiiI XoJIJia (.Il:X) pa3Me1I1aJIJ/ICb B cneu;J/IaJibHOM r0JI0BKe I/I nRTJ/IMeTp0BhlM Ka-

6eJieM C0ellJ/IHRJIJ/ICb CO BX0/I0M annapaTyphl. BhlX0/1 J/13MepttTenbHOM annapa­

Typhl coe11J/IHRJICR nRTHa11u;aTJ/IMeTp0BhlM Ka6eJieM c IIK, pacnono:meHHhlM BHe 

3KCnepiiIMeHTaJibHOM 30Hhl B cneu;J/IaJibH0M ll0MJ/IKe. .Il:aHHhle 0 MarHJ/ITH0M none 

o6pa6aThlBaJIJ/ICb I/I 3anJ/IChlBaJIJ/ICb Ha MarHJ/ITH0M llJ/ICKe IIK •. MarHJ/ITOMeTp no-

3B0JIRJI J/13MepRTb MarHJ/ITHhle noJIR B llJ/IanaaoHe OT O 110 2 Tn' (a Tpex no1111IiI­

ana30Hax) C MaKCJ/IMaJibH0 B03MO:IKHOM '-IYBCTBJ/ITeJibH0CTblO He xy:IKe 0,13 re. 
To'-IHOCTb J/13MepeHJ/IR MarHJ/ITH0ro noJIR 6hlJia He MeHee ± 0,02 % 'OT MaKCJ/1-

MyMa nOl1l1Iilan'a30Ha. .Il:aHHhle 0 T0Ke nJ/ITaHJ/IR MarHJ/ITa qJJ/IKCiiipCJBaJIJ/ICb Ha 

u;eHTpaJibH0M nyJibTe C nocne11y101I1eii 3anJ/ICblO B pa6o'-IeM :IKypHaJie J/13Mepe­

HiiIM. CTa6IiIJibHOCTJ, T0Ka nJ/ITaHJ/IR MarHJ/ITa BO BpeMR MarHJ/ITHhlX J/13MepeHJ/IM 

61,1na He xy:1Ke 0,01 %. 

II. Koop~nHaTHhlii MexaHH3M 

IlepeMe1I1eHJ/Ie roJIOBKJ/1 c TpeMR npo6HJ/IKaMJ/I ocy1I1eCTBJIRJI0Cb c noM0IIlbIO 

cneu;J/IaJibH0ro K00pl\IiIHaTH0ro MexaHJ/13Ma (piiic.3). Ha '-IeTbipex CTaQJ/IOHapHhlX 

onopax BHe MarHiiITa 3aKpenJIRJIJ/ICb l\Be llBYTaBpOBhle' 1110paJIIOMJ/IHJ/IeBhle 6aJIKJ/I 

11Jll1HOM no 3,5 M, K0T0pbie M0rJil1 nepeMe1I1aTbCR no BhlC0Te (Y) Ha 480 MM. Ha 

BepxHeii, o6pa6oTaHHOM noBepXHOCTH 3Tl1X 6aJioK 3aKpenJIRJiaCb llBYTaBp0BaR 

1110paJIIOMl1Hl1eBan 6aJIKa llJIJ/IHOM 4,3 M, K0T0paR M0rJia nepeMe1I1aTbCR nonepeK 
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Pwc.3. l<oopAHHaTHaSI CllCTeMa . .QnSI ll3MepeHllSI 
rronSI MarHnTa 3!{CqAPM 

MarHJ/ITa (X) Ha 2400 MM. Ilo BepxHeii, 'o6j:ia6oTaHH0M noBepxHoCTJ/1 3Toii 6aJIKJ/I 

Bll0Jlb MarHJ/ITa (Z) KaTaJiaCb KapeTKa c 3aKpenJieHHhlMl1 Ha Heii 11aT'-Il1KaMJ/I. 

Ilepipopttp~naHHaR JieHTa l13 Hep:1KanewII.1eii cTaJIJ/1 ~6e~i1e'-IJ/IBaJia nepeMeII.1e­

Htte KapeTKJ/1 n lll1ana3oHe 3780 MM:C T0'-IH0CTblO He xy:1Ke 0,1 MM. KoHCTPYKU:l1R 

KapeTKl1 no3B0:7IRJia 3aKpenJIRTb roJI0BKY C .n:x B 11nyx :KpaiiHiiIX noJio,KeHl1RX, 

'-ITO 06ecne'-I11BaJio Ma~cJ/IMaJibHOe np116JIJ/I:1KeH11e (110 5 MM) 11aT'-IJ/IKOB K no­

nmcaM MarHJ/ITa. lOCTiiipOBKa K00p/111HaTH0ro MeXaHl13Ma I/I ero npl1BR3Ka K 

penepHblM OCRM J/13MepJieMoro MarHl1Ta ocyII.1eCTBJIRJiac1, C noMOlllbIO npeU:11311-

0HHOM reo11e3J/I'-IeCKOM 'annapaTypbl (Te0110Jll1T, yponeHb, yrJI0Mep ). To'-IHOCTb 

npl1BR3Kl1 1rnop1111HaTH0ro MeXaHJ/13Ma K OCRM _MarHl1Ta cocTaB11Jia 0,2 MM. OT­

KJl!)HeHJ/Ie OT Jll1Heiitt'ocTJ/I np11 nepeMell.leHJ/IJ/I KapeTK~ Bll0Jlb. OCJ/1 Z Ha 11Jll1He 

3780: MM. cocTaBJ/IJI0 ± 1 MM. Ilpo6Hl1Kl1 c .n:x 3aKpenJIRJll1C_b B roJI0BKe TaK, 

'-ITO xi = x2 = X3\ Y1 = Y2 = Y3, z1 = z2'- 10 MM= z3....: 20 MM. 

III. Pe3yJihTaThl H3MepeHHJI MarHHTHoro rroJIJI crreRTpoMeTpa 

Ilpou;ecc J/13MepeHJ/IR MarHl1TH0r0 noJIR BKJII0'-IaJI B ce6R CJiel1y10ll1l1e OCHOBHhle 

3Tanhl. 

1. IlponepKa: cTa6IiIJibHOCTl1 'MarHl1THoro noJIR 3JieKTp0MarHl1Ta np11 H0Ml1-

HaJibH0M pe:1K11Me • .Il:JIR 3T0ro npoB0/IIiIJI0Cb MHoroKpaTH0e l13MepeHl1e Ma­

rHl1TH0r0 noJIR B 01\HOM 3a11aHHOM T0'-IKe. CTaTJ/ICTl1Ka, 0CH0BaHHaR Ha 

50 J/13MepeHJrnX, n03B0Jll1Jia Bhl'-Il1CJll1Tb cpe11HeKna11paTl1'-IeCKyIO 0111116Ky. 

8Ta oni116Ka'COCT3.BiiIJia' He 6oJiee 0,02 % (oT MaKCl1MyMa no1111·11ana30Ha). 

2. l13MepeHl1e no11po6HOM KapThl BeKTopa MarHl1TH0ro TI0JIJI ( 60000 TO'-IeK) 

np11 H0MJ/IHaJibH0M peJKJ/IMC B 11eBJITl1 nJI0CK0CTJIX no BblC0Te MarH11Ta. 

Ha pttc.4 a, 6, B np11ne11eHhl C00TBeTCTBeHH0 K0MTI0HeHTbl !3y, !?,,. l1 n, 
l13MepeHH0ro MarHJ/ITH0ro noJIR. 

l13MepeHl1e B,. I/I B, Ha qJOHe cyII.1eCTBeHH0 60Jib11Ieii I<OMTI0HeHTbl liy M0-

rJI0 np11neCTJ/I K cepbe3HhIM Ollll16KaM np11 nenapaJIJieJibH0CTl1 '-IYBCTBl1-

TeJlbHOM TIJI0CK0CTJ/1 .n:x OCHOBHoii i<OMTI0HeHTe ( /3!1) np11 l13MepeHl1l1 3Tl1X 
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KoMnoHeHT (Bx, B.). ,ll;JI.11 y'-leTa 3ToH onrn6m-1 npo6HHKH c ,ll;X TeCTH­

poeaJIHc& B noJie 1,67 TJI KaJIH6pOBOt.IHOro MarHHTa c o.n:Hopo.n:HOCThlO He 

xy:me 0,001 npu ycTaHOBKe 6a30BOH nJIOCKOCTH npo6HHKa napaJIJieJihHO 

BeKTopy UOJI.11 B. 3aTeM npo6HHKH 3aKpenJI.IIJIHCh B fOJIOBKe, H npoeepKa 

UOBTOPJIJiaCb ,!{JI.II eceH c6opKH B QeJIOM. TecT noKa3aJI, t.ITO BKJI~ OCHO­

BHOH KOMUOHeHTbI (1,6 TJI) npH pacnoJIO}KeHHH .n;x napaJIJieJibHO 3TOH 

KOMnoHeHTe COCTaBHJI 2 - 3 re. OKOHt.IaTeJibHaJI KoppeKQH.11 pe3yJI&TaTOB 

npH H3MepeHHH nonepet.IHhIX KOMUOHeHT Bx H B. npoBO,!{HJiaCb npH ycTa­

HOBKe KapeTKH B MaKCHMaJibHO o.n:nopo.n:HOH t.IaCTH MarHHTHoro UOJI.11, T.e. 

r.n:e Bx = B. = o, a By = Bmax• cho U03BOJIHJIO npH auaJIH3e pe3yJI&TaTOB 

Yt.IHTbIBaTh B03MO}KHble OIIIH6KH npH H3MepeHHH nonepet.IHhIX KOMDOHeHT 

H3-3a HeTOt.IHOCTH c6opKH H nepeMeIQeHH.11 MexaHH3Ma B QeJIOM. 

Onpe,n:eJieHHe DOBTOp.lleMOCTH BeKTOpa MafHHTHOfO UOJI.11 npu MHOfOKpaT­

HOH nepenoJIIOCOBKe TOKa nHTaHH.11 3JieKTpOMafHHTa. Ona COCTaBHJia 

0,1 %. 

l13MepeHHe KapTbI eeKTOpa MarHHTHOfO DOJI.11 npH H3MeHeHHH 3HaKa TOKa 

nHTaHH.11 3JieKTpoMarHHTa B ceMH nJIOCKOCT.IIX no BhICOTe MarHHTa. IlpH 

nepenoJIIOCOBKe HCnOJih30BaJIC.II pemHM pa3MarHHt.IHBaHH.11 MarHHTa. 3ua­

'-leHHe MarHHTHOfO noJI.11 npH H3MeHeHHOM 3HaKe TOKa nHTaHH.11 3JieKTpo­

MarHHTa OTJIHt.IaJIOCh OT 3Hat.IeHH.II MarHHTHOro nOJI.11 npH HOMHHaJibHOM 

pe:mHMe Ha 0,3 %. ,ll;JI.11 ycTpaHeHH.11 3TOH OIIIH6KH (.n:o 0,025 %) H3MepeHa 

no.n:po6HaJI KapTa MarHHTHOfO noJI.11 nocJie nepenOJIIOCOBKH TOKa •. 

,ll;JI.11 MOHHTOpHHra MarHHTHOfO noJI.11 B npoQecce 3KCnepHMeHTa B 3a3ope 

MarHHTa CTaQHOHapHO ycTaHOBJieH .n;x. Ilpoee.n:ena KaJIH6poBKa 3Toro 

.n:aTt.IHKa B npoQecce MarHHTHhIX H3MepeHHH npH OCHOBHhIX pemHMax. 

3aRmo-<1eHHe 

OcHOBHhle napaMeTphl H3MepHTeJibHOro KOMnJieKca. 

1. KoJIHt.IecTBO He3aBHCHMhIX H3MepHTeJihHhIX KaHaJIOB - 3. 
2. ,ll;Hana30H H3Mep.11eMbIX MarHHTHhIX noJieH - 0+2 TJI. 

3. Tot.IHOCTh H3MepeHH.II MarHHTHoro nOJI.11 - ± 0,02 %. 
4. Pa6ot.IHH ,n:Hana30H nepeMeIQeHH.11 ,n:aTt.IHKOB: 

e,n:oJI& ocH X - 2400 MM, -1150 MM s XS +1250 MM, c 111aroM 50 MMj 

B.D:OJih OCH Y - 320 MM, -120 MM S Y S +200 MM , c maroM 40 MMj 

B.D:OJih OCH Z - 3780 MM, -1720 MM S Z S +2060 MM, c 111aroM 20 MM. 

5. Tot.IHOCTh ycTaHOBKH ,n:aTt.IHKOB no oc.11M X, Y, Z - 0,1 MM. 

ABTOphl 6Jiaro.n:apHhl B.,ll;. KeKeJIH,n:3e H B.,ll;. KaJiarHHY 3a nocToJIHHoe BHH­

MaHHe K ,n:aHHOH pa6oTe H BCeCTOpOHHIOIO no.n:.n:ep:mKy npoeKTa. 
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