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na4~HOB B.M., MaKOBeee B.K., KnoKOB H.B. P9 - 12442 

AnnapaTypa AJIR ~3MepeH~R rpaA~eHTOB ~MnynbCHbtX 
MarH~TH~X none~ B KOM6~H~pOBaHHO~ yCKOpR~~e~ 
c~cTeMe npoTOT~na KYTH 

PaccMoTpeHa MarH~TOMeTp~4ecKaR annapaTypa, pa3pa6o
TaHHaR e OHMY OHRH, AnR ~3MepeH~R ~MnynbcH~x MarH~TH~x 
none~ e KOM6~H~poeaHHO~ ycKOPR~~e~ c~cTeMe npoToT~na KYTH, 
BKn~4a~~e~ ABa coneHO~Aa co cnaAa~~~M noneM ~ ~HAYK4~0HHY~ 

ycKOPR~~Y~ c~cTeMy. 06~aR An~Ha c~cTeMbt -3,5 M. Ocy~ecTeneH 

rpaA~eHTH~~ ~3Mep~TenbH~~ KaHan Ha 6a3e ABYX o6~4H~X 
KaHanoe MarH~ToMeTpa T~na MHX-2M. Yeen~4eHa Ha nopRAOK 
T04HOCTb ~3MepeH~R rpaA~eHTOB none~ no cpaBHeH~~ C OAHOKa
HanbH~M cnoco6oM. AocT~rHyTo pa3peweH~e no rpaA~eHTY 
- 10-4 T/cM e nonRx AO 2 T. np~BeAeH~ cxeMa ~ napaMeTp~ 
ycTpo~cTea AnR aeToMaT~3~poeaHHoro np~BOAa npo6H~Ka 
MarH~TOMeTpa np~ ~3MepeH~RX B yCKOp~Tene. 

Pa6oTa BbtnOnHeHa B 0TAene HOBbiX MeTOAOB YCKOpeH~R 
OHRH. 

npenpHHT 061>9llHH9HHOrO HHCTHTYT8 Sll19pHbiX HCCI19110B8HHll • .Qy6H8 1979 

Lachinov V.M., Makoveev V.K., Klokov N.B. P9 - 12442 

Equipment for Measuring Pulsed Magnetic Fiel ds i n 
a Combined Accelerating for the Heavy ion 
Collective Accelerator Prorotype 

The technique and equipment for measuring pulsed mag
netic fields in a combined accelerating system for the 
heavy ion collective accelerator prototype are considered. 
The system consists of two decreasing field solenoids and 
the induction accelerating section. Total system length 
equals approx. 3.5 m. The gradient measuring channel is 
made on the base of two channel magnetometers. For measur
ing the fi e ld gradient the accuracy is risen about ten 
times with respect to that of one channel measuring mode. 
The gradient sensitivity is about 10 - 4 T/cm in magnetic 
fields up to 2 T. The scheme and some characteristics of 
the automatized mapper system in use at the accelerator 
measurements are described. 

The investigation has been performed at the 
Department of New Acceleration Methods, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

BBB;:(BHHB 

llepe.l{ npOBe,l{eHBeM 3KcnepBMeBTOB no BH.I{yKnBOHHOMY YCKO

peHBIO 3neKTpOH-BOHHLIX KOnen B npOTOTBne KOnneKTBBHOrO ycxo

pHTenJI TJI>Kenwx BOHOB /KYTH/ B 0T.I{ene HOBLIX MeTO.I{OB ycxo

peHBJI OHJIH 6wnu npoBe.l{eHw B3MepeHBJI B xoppexnBJI MarHBTHLIX 

noneii: B KOM6BHBpOBaHHOH YCKOpJIIOIUeH CBCTeMe /KYC/ npOTOTBna 
KYTH / 1•21• 

Hccne.l{yeMaJI MarHBTHaJI CBCTeMa BKniO'IaeT B ce6JI 1 puc. 3/ 
MarHBTHLie KaTyWKB xoMnpeccopa 3nexTpOHHLIX xonen, .I{Ba cone

HOB.I{a ,IJ.nJI npe,IJ.BapuTenLuoro ycxopeHBJI Konen B cna,IJ.aiO~QeM Mar

HBTHOM none B 36 MarHBTHLIX KaTyWeK BH.IJ.YKnBOHHOB yCKOpJIIOIUeB 

cexnBB /HYC// 2/ · B 3TOB MarHBTHOB CHCTeMe He06XO,IJ.BMO B3Me

pBTL pacnpe,IJ.eneHBe rpa,IJ.BeHTa JB z / a Z BMnynLCHOrO nonJI B MO

MeHTLI BpeMeHB npOXO>K,IJ.eHBJI no TpaKTY ycxopeHBJI 3neKTpOH

BOHHLIX KOnen. 3TO pacnpe,IJ.eneHBe onpe,l{enJieT B03MO>KHOCTL B 

34MlleKTBBHOCTL ycxopeHBJI xonen B KYC. ,nonycTHMLie rpa.I{BeHTLI 

BMnynLCHLIX MarHHTHLIX noneii: B yCKOpBTenLHOM TpaKTe He ,I{On>K

HLI npeswwaTL -50·10-
4 

T/cM npu ypoBHJIX noneii: .IJ.O -;1,572,0/ T. 

KpoMe Toro, ,IJ.nJI sw6opa pa6o'lero pe>KBMa scex cocTaBHLIX qac

TeA KYC ueo6xo.IJ.BMO B3Mepeuue pacnpe,IJ.eneHBJI Bz so seeM Tpax

Te, a TaK>Ke BLIJIBneHBe a3BMyTanLHLIX HeO,IJ.HOpO,IJ.HOCTeii: MarHBT

HOrO nonJI B pJI,IJ.e o6nacTeii: TpaxTa. llonuaJI .IJ.nBHa TpaxTa ycxo

peHBJI paBHa - 3,5 M, pa,IJ.BYC YCKOpJieMOrO KOnLna - -40 MM. 

HB>Ke paCCMOTpeHa annapaTypa, C nOMOIULIO KOTOpoii B3Mepg

nBCL MarHBTHLie xapaxTepucTBKB KYC, oco6euuoe BHBMauue o6-

pa~Qeuo ua onucauue snepswe peanu3osauuoro rpa,IJ.BeHTHoro xa

uana MarHBTOMeTpa MHX- 2M H ycTpoiiCTBa npBBO.IJ.a ero npo6uuxa 

B KYC. 
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H3MEPHTEJTbHA.R AlliiAPATYPA 

lfJMepeHHJl MrHOBeHHbiX JHa'leHHH HMnynbCHblX MarHHTHblX no

neB: B cHcTeMax npoTOTHna KYTll npoBo~HnHCb paHee c noMOlllbiO 

O~HOrO H3 ~BYX 06bi'IHbiX KaHanOB HMnynbCHOrO MarHHTOMeTpa 

THna MlfX C COOTBeTCTBYfOlliBMH YCTpOHCTBaMH npHBO~a npo6-

HHKOB 
1 3 •41 . B 3THX HJMepeHHJIX TO'IHOCTb onpe~eneHHJl noneii: H B 

oco6eHHOCTH HX rpa~HeHTOB yxy~wanaCb H3- Ja HeCTa6HnbHOCTH 

~~o-111/ol HCTO'IHHKOB nHTaHHJl H norpeWHOCTeii: B MeXaHH'IeCKOH 

ycTaHOBKe ~aT'IHKOB, H3- Ja orpaHH'IeHHOCTH pa3pJl~OB 11024 KOH./ 

perHCTPHPYIOlliBX aHanoro-uHcjJpoBbiX npeo6paJoBaTeneii: I AUDI H 

~pyrHX npH'IHH, XapaKTepHbiX ~nJl He6anaHCHblX HJMepHTeneii: . 

HanH'IHe ~Byx H~eHTH'IHbiX cTa6HnbHhlX HJMepHTenbHhlX xaHa-

M ux 2 / 5 / ~ 16 1 nOB B n - , BBe~eHHe YCOBepweHCTBOBaHHH B erO CXeMy 

nOJBOnHnH B ~aHHOH pa6oTe ycrreWHO peanHJOBaTb rpa~HeHTHhlH 

HJMepHTenbHhlH KaHan lrMKI. rlt:K o6ecrre'IHn TO'IHOCTH HJMepe

HHH rpa~HeHTOB Ha rropJl~OK 6onee BbiCOKHMH, '!eM 3TO 6binO 

B03M0)1(H0 C OT~enbHhlMH 06bi'IHhlMH KaHanaMH. flpH 3TOM yrrpo

lllaiOTCJl TaK)I(e Tpe6oBaHHJl K TO'IHOCTJIM MeXaHH'IeCKOrO ITpHBO~a 

rrpo6HHKa. 

a. Tpac)ueH1/IHbiU KOHO!I MOZHU1/IOMe111pa 

Ha puc. 1 noxaJaHa 6nox- cxeMa MarHHTOMeTpa MliX- 2M 

C KaHanOM ~nJl HJMepeHHJl MrHOBeHHhlX JHa'leHHH rpa~HeHTOB 

MarHHTHbiX rroneii:. llapaMeTpbl OCHOBHhlX HJMepHTenbHhlX KaHanoB 
/ 5 6 / 

MarHHTOMeTpa H ero MO~epHHJal{HJl paCCMOTpeHbl paHee ' · 

llpo6HHK ~nJl rliK BKniO'IaeT ~Ba ~aT'IHKa Xonna llJ.XI THna 

ll,X602 CO crrel{HanhHOH yxna~KOH ITO~BO~JllliBX llpOBO~HHKOB B 06-
/ 5 / 

naCTH lJ,X ~nJl MHHHMHJal{HH HH~YKUHOHHhlX HaBO~OK • ll,X CMOH-

THpOBaHbl BHYTPH Ky6HKOB H3 rrneKCHrnaca H KpeiTJITCJl B rronOCTJIX 

OCHOBaHHJl rrpo6HHKa TaKHM o6pa30M, 'ITO rrnoCKOCTb ll,X C TO'I

HOCTbiO ~o ~oneii: rpa~yca pacnonaraeTcJl nH6o napannenhHO, nH6o 

nepneH~HKynJlpHO onopHOH nnOCKOCTH OCHOBaHHJl rrpo6HHKa. B rrep

BOM cny'lae HJMepJIIOTCJl rrorrepe'IHhle OTHOCHTenhHO OCHOBaHHJl rrpo6-

HHKa COCTaBnJIIOlliBe MarHHTHOrO nOnJl, a BO BTOpOM - rrpo~OnhHhle. 

PaccTOJIHHe Me)I(~Y 'IYBCTBHTenhHhlMH o6nacTJIMH ll,X c~enaHo 

paBHhlM 10 MM C TO'IHOCTbiO ny'IWe 111/o. BXO~Hhle H BhlXO~Hhle ITO~-
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._?~ 
· Cmpo6. u,.,,_c 

flpo1iH~IC f!.6JX09HOR C~IC~UR 

Puc. 1. l>AoK- cxeMa MOZHUIIOMetJpa MHX-2M c zpac)ueHIIHbiM U3-

Mepulle!lbHbiM KOHO!IOM /FHK/. 1,2 - exoc)Hble YCU!IUIIe!lu, 3 -
zpac)ueHIIHbiU YCU!IUIIe!lb, 4-5 - 6biXOc)Hble YCU!IUIIe!IU c m300C, 

6 - UCIIO~HUK onopHOZO HanpJIJtCeHUJI, 7,8 - A]Jll, 9 - 6!IOK ynpae

!leHUJI, 10 - UCIIO~HUK UMnY!IbCHOZO nUIIQHUJI ,IV(. 

BO~bl K lJ.X nonapHO 6HcjJHnJipHO CKpy'leHbl H noMemeHbl BHyTpb 

3KpaHHPYf0111BX Me~HbiX OnneTOK, KOTOpble, B CBOIO O'lepe~b, JalliH 

llleHhl XnOpBHHHnOBOH Tpy6KOH C BHeWHHM .D,HaMeTpOM - 7 MM. ll,X 

B BhiXO~HOB Ka6enb B np06HHKe 3aKpenneHbl OT~enhHhiMH KPhiWKaMH. 

Kopnyc npo6HBKa BhlnonHeH HJ 360HHTa H HMeeT paJMephl 

12x22x70 MM. ll,nHHa xa6enJI Me~y npo6HHKOM H BXO~HoA: cexuueA: 

MarHHTOMeTpa ~OCTHraeT - 7 M. 

llo Bxo~aM I puc. 11 ll,X1 H ll,X2 BKniO'IeHhl nocne~oBaTenbHo 
H nHTaiOTCJI HMnynbCHhiM l-4 MKc/ cTa6HnhHhiM /-10-4 I TOKOM 

-1 A. Taxoe BKniO'IeHHe ll,X cnoco6cTsyeT noBhiWeHHIO TO'IHOCTH 

HJMepeHHJI rpa.D,HeHTOB noneii. BOJMO)I(HO H paJ~enhHOe nHTaHHe 

~aT'IHKOB. lfCTO'IHHK TOKa /10/ B036y~aeTCJI ~HCTaHL{HOHHO ~~0 

50 Ml no o6meMy CHrHany Janycxa OT 6noxa ynpaBneHH.II /9 I, pac

nono)l(eHHOro B BhiXO~HOB CeKL{HH MarHHTOMeTpa. 

C BhiXO~OB lJ,X l H lJ,X 2 CHrHanhl, COOTBeTCTBYIOlliHe npHnO)I(eH

HhiM non.IIM 81 H 8 2, nOCTynaiOT Ha ~HcjJcjlepeHL{HanhHhle BXO~hl ycHnH

Teneii 1 H 2. 3TH YCBnHTenH c6anaHCHpOBaHhl H He 'IYBCTBYIOT 

CHHcjJaJHhiB BXO~HOA: CHrHan, a pa3HOCTHhiB CHrHan yCHnHBaiOT H Bhl

~aiOT ero Ha BhiXO~e OTHOCHTenbHO WHHhl 3eMnH B BH~e HMnynbca 

HanpJI)I(eHBJI. O~HHaKoBa.ll 'IYBCTBHTenhHOCTh no nonw xa~oro 

H3MepHTenhHoro KaHana o6ecne'IHBaeTc.ll xoppexuueA: K03cjlcjJHuHeH-
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TOB ycHneHHJI K BX , KOTOphle ,nnll pa3HhiX ,nHana30HOB ITOITJI paBHhl 

2, 4, 10, 20, 40. KpoMe Toro, npHMeHeHhl paJnH'IHhle cxeMHhle 

Mepbl, a TaK)I(e TepMOCTa6HITH3aUHJI YCHITHTeneii:, 'IT06hl o6ecne'IHTb 

BhiCOKyJO CTa6HITbHOCTb rHK. 

C Bhlxo,noB ycHnHTeneii: I 1,2/ H3MeplleMhle cHrHanhl no xa6enliM 

,nnHHOH 50 M ITOCTynaJOT B BhiXO,nHyJO CeKUHJO MarHHTOMeTpa Ha 

,nHcllcllepeHUHanbHhiH BXO,n rpa,nHeHTHOrO YCHITHTeiTJI /3/. Pa3HOCTb 

3THX CHrHanOB, 3aBHCJI~aJI OT rpa,nHeHTa ITOITJI, Bhl,nenJieTCJI H ycH

ITHBaeTCJI B nepBOM xacxa.ne I puc. 2, M 1/ rpa.nHeHTHoro ycHnHTe

nll, a JaTeM .nononHHTenbHO ycHnHaaeTCJI so BTopoM xacxa.ne /M2/ . 

06~HH K03cllcllHUHeHT ycHneHHJI 3THX Kacxa,nOB ycTaHaBITHBaeTCJI paB

HhiM 2,4 HUH 10. 

Puc. 2. IlpUHIIUnuaAr.HaJI cxeMa zpai>ueHmHozo ycuAumeAJI . 

,D;anee cHrHan rpa,nHeHTa nocTynaeT a Bhlxo,nHoii ycHnHTenb 

I puc. 1, no3. 4/ c WHpoxononocHoii Ja,nep)l(aHHoii Ha BpeMH ,nnHTenb

HOCTH HMITYITbCa OTPHUaTenbHOH o6paTHOH CBJI3bl0 /Ill300C/ 
16 1

• 

cJiyHKUHH BhiXO,nHOrO YCHITHTenJI BeCbMa Ba)I(Hhl ,nnH o6ecne'leHHJI 

Bhlcoxoii TO'IHOCTH perHcTpaUHH rpa,nHeHTOB. Bo-nepahlx, npaxTH

qecxH nOnBOCTblO ycTpaHJieTCJI BITHJIHHe ,npeii:$a BhiXO,nHhiX HanpH)I(e

HHH OT pa3HhiX npH'IHH B YCHITHTenHX. Bo-BTOphiX, C nOMO~blO 

perynHpyeMoro onopHoro HCTO'IHHKa HanpH)I(eHHH /5/ MO)I(HO Ja

.naaaTb Ha Bhlxo.ne ycHnHTenH, a cne,noBaTenbHO, H Ha axo.ne 

perHCTpHpyJO~ero Al.J.ll, nJ06oii HCXO,nHhiH ypoBeHb HanpH)I(eHHJI 

B ,nHanaJoHe ±5 B, 'ITO .naeT .nononHHTenbHhle cllYHKUHOHani>Hhle 

B03MO)I(HOCTH npH pa6oTe. HaxoHeu, B ycHnHTene npoHcxo,nHT Jell-

6 

cllexTHBHoe no.naaneHHe Haao.nox OT H3MepHeMhiX noneii H oT cHno

aoii: CeTH 50 rlj. Tax ,HaBo,nKH c 'laCTOTOii: -1 KTII H 50 rll. 06b1'1Hhle 

npH pa6oTe KYTH, no.naanHJOTCH, cooTBeTCTBeHHO, a -200 H 

1000 pa3. llpH 3TOM Ha rpa,nHeHTHhiH HMITYITbCHhiH CHrHan Ill300C 

He ,neii:CTByeT, H OH ,nOITOnBHTeiTbHO YCHITHBaeTCJI B 3 pa3a, 'ITO 

o6ecne'IHBaeT o6~ee ycHneHHe rpa,nHeHTHoro CHrHana ( K rp) pas
HhiM 6, 12 HUH 30. 

PerHcTpauHH rpa,nHeHTHoro CHrHana ocy~ecTBnHeTcH B AQII 

/7 I, HMeJO~eM 1024 KaHana. MoMeHT HJMepeHHJI aMnnHTY.nhl cHr

Kana onpe,nenHeTCJI CTp06HpyJO~HM HMnynbCOM C ,nnHTeiTbHOCTblO 

1 MKC, Bblpa6aTI>!BaeMhiM 6nOKOM ynpaBneHHJI /9/. 3TOT MOMeHT 

COOTBeTCTByeT KOHe'IHOH 'laCTH H3MepHeMOrO HMnynbca. 

llOCKOITbKY ,nHanil30H ypoBHeii MarHHTHhiX noneii:, npH KOTOphiX 

H3MepliJOTCJI rpa,nHeHThl noneii B npoToTHne KYTH, BeCI.Ma WHpox 

/,no- 2 T/, cy~eCTBeHHOe BITHJIHHe Ha TO'IHOCTb onpe,neneHHJI rpa

,nHeHTOB noneii OKa3hiBaJOT HenHHeHHOCTH xapaKTepHCTHK 3ITeMeHTOB 

rHK, TaKHX, KaK ,naT'IHKH Xonna, YCHITHTenH, AQII. B OCHOBHhiX Ka

Hanax MHX- 2M 3TH HenHHeiiHOCTH y'IHThiBaJOTCJI B rpa,nyHpOBO'IHhiX 

Ta6nHuax . 

lianaHCHaJI CTPYKTypa rHK n03BOITHeT CHH3HTb BITHJIHHe HenH

Heii:HOCTeii: ,IJ;X H yCHITHTeneii:, cy~eCTBYJO~HX B OCHOBHhiX KaHanax, 

Tax xax OHH 6nH3KH no cllopMe H aenH'IHHe. HaH6onee cepbe3HaH 

HenHHeHHOCTb xapaKTepHCTHKH HCnOITb3yeMOro AIJ.ll B Haqane ,nHana-

30Ha HCKITJO'IaeTCJI Bhi60pOM HCXO,nHoro pa6oqero ypOBHJI B Cepe

,nHHe BbiXO,nHoro ,nHHaMH'Iecxoro ,nHanaJoHa I- 500 xaHanoa/ no

cpe,ncTBOM Bhl6opa COOTBeTCTBYJO~ero onopHOrO HanpH)I(eHHJI B Bhi

XO,nHOM YCHITHTene. B 3TOM cnyqae K TOMy )l(e y,n06HO perHCTpH

poBaTb rpa,nHeHThl KaK nonO)I(HTeiTbHOH, TaX H OTPHUaTenbHOH 

nonllpHOCTH. O,nHaxo, 'IT06hl npaxTH'IecxH ycTpaHHTb anHJIHHe acex 

OCTaBWHXCJI HenHHeHHOCTeii:, npoBe,neHa o6~aJI KanH6pOBKa rpa

,nHeHTHOrO KaHana Ha MarHHTHOM CTeH,ne, C HCnOITb30BaHHeM JIMP

MarHHTOMeTpa H o6oHx ocHOBHhiX xaHanoB MarHHTOMeTpa MHX- 2M. 

rpa,nHeHT MarHHTHoro nonH onpe.nenlleTCJI no cllopMyne: 

6B=K(N-N 0 ), /1/ 

r,ne 6 B - H3MepHeMhiB rpa,nHeHT MarHHTHOrO nonH B e,nHHHUaX 

10-
4 T/cM, 'ITO cooTaeTCTByeT pa3HOCTH noneii: B ueHTpax ,nayx 

,IJ;X, paCCTOJIHHe Me)l(,ny KOTOphiMH paBHO 10 MM; K - K03cllcllHUHeHT 
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nponop~BOHaJJbHOCTB, l<OTOp.biH onpe,D;eJJJieTCJI l<OM6BHa~Beii: B.bl-

6paHH.biX l<03!WJ~BeHTOB YCBJJeHBJI B rHK B YTO'IHJieTCJI npB J<aJJB6-

poBxe; N -

rpa.D;BeHTy; 

rpa,D;BeHTy, 

'IBCJJO J<aHaJJOB AI.UJ, COOTBeTCTBYIOillee B3MepJieMOMY 

N 0 - 'IBCJJO J<aHaJJOB AI.UJ, COOTBeTCTBYIOillee HyJJeBOMY 

l<OTOpOe Ja,IJ;aeTCJI paBH.biM 536 J<aHaJJaM B OTCYTCTBBe 

BHeWHero nOJJJI, a npB HaJJB'IBB nOJJJI B B.b16paHHOrO nO,lJ;,IJ;BanaJOHa 

yTO'IHJieTCJI no xana6poBO'IH.biM KpBB.biM. 

Bcero B MarHBTOMeTpe BOJMO)I(H.bl npa ypoBHJIX noneii: .D;O - ·2,2 T 
15 nO,lJ;,IJ;BanaJOHOB ,IJ;JJJI B3MepeHBJI rpa,IJ;BeHTOB B npe,D;eJJaX ,IJ;O 

/-0,24+0 ,2/ T/cM, T.J< . K 8x BMeeT nRTb JHa'leHBii:, a K rp - TpB . 

,IJ;ng BJMepeHBii: B KYC acnon&JOBaJJBCb .D;Ba JHa'leHBR K sx - 2 

B 10, 'ITO COOTBeTCTBOBaJJO MaJ<CBMaJJbH.biM ypOBHJIM nOJJJI 2 , 2 T 
B 0,5 T. llpa 3TOM KJJIO'IOM K1 I puc. 2/ cooTBeTCTBeHHO xoppex 

TBpoaancg 6anaHc BXO,IJ;Horo rpa,D;BeHTHoro xacxa,IJ;a. 

B peJyJJ&TaTe xana6poBJ<B 6wna onpe,D;eneHw JHa'leHBJI . K B 

,IJ;BanaJOH.bl B3MepReM.biX rpa,D;BeHTOB /CM. 111a6A. 1/, a TaJ<)I(e J<a

JJB6pOBO'IH.ble l<pBB.ble ,IJ;JJJI BeJJB'IBH.bl No B JaBBCHMOCTH OT B.bl-

6paHH.biX xo3!WIH~BeHTOB ycaneHBJI K 8x B K rp. KpoMe Toro, Ha 

MarHBTHOM CTeH.D;e npoBe,IJ;eHa npOBepxa OTHOCBTeJJbHOH TO'IHOCTH 

perBCTpa~BB no rHK ,IJ;JJJI HaB60JJee 'IYBCTBHTeJJbH.biX nO,lJ;,IJ;BanaJo

HOB npH rpa,D;HeHTaX, 6JJH3l<BX l< npe,D;eJJbH.biM 3Ha'leHBJIM . )l;JJJI 

6onee 100 BJMepeHHH B Te'leHBe 15 MUH OTHOCBTeJJbHaJI T O'IHOCTb 

perBCTpa~HB 6.biJJa JJY'IWe 1'ft, . 

Ta6AUfla 1 

K Krp K ~B MaKc • 10-4 T /eM 
BX 

2 6 4,98 +2400 + -2000 
-

2 12 2,40 +1150+ -1000 

.2 30 1 '02 +490 + -410 

10 6 1 ,236 +600 + -500 

10 12 0,606 +290 + -240 
--

10 30 0,246 +120 + -100 
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MarHBTH.ble BJMepeHBJI Ha KYC npe.D;nonaraJOT O.D;HOBpeMeHHO 

C perHCTpa~Beii: rpa,D;BeHTOB nOJJJI B3MepRTb B ypOBHB noneii: C no

MOillbiO O,IJ;HOrO B3 OCHOBH.biX B3MepBTeJJbH.biX J<aHaJJOB. Ha puc. 1 

npe,D;cTaBJJeH 3TOT xaHan. CarHaJJ c B.biXO,IJ;Horo ycBJJHTeJJJI /1/ no

cTynaeT Ha BXO,IJ; yCBJJHTeJJJI /5/ C 111300C H ,IJ;aJJee Ha perHCTpH

PYIOiliBH All,ll /8/. CMemeHBe Ha BXO.D;e AI.UI aHanorB'IHO Ja,IJ;aeTcJI 

c noMOillbiO perynapyeMoro HCTO'IHHJ<a onopHoro Hanpg)l(eHHJI /6/. 

TO'IHOCTb perBCTpa~HB MarHBTHOrO nOJJJI B 3TOM KaHane JJY'IWe 

10-3 • 

6. Yc•poiic•eo npueooa npo6HuKa 

)l;JJJI nepeMellleHHJI npo6HBJ<a MarHHTOMeTpa B,IJ;OJJb OCB l<OMnpec

copa a KYC coJ.D;aHo cne~aan&Hoe ycTpoii:CTBO npBBO,IJ;a /puc. 3/, 
'1To6w y.D;OBJJeTBOPBTb pR.D;Y Tpe6oBaHBii:. Bo-nepBwx, Heo6xo,IJ;BMO 

nepeMelllaTb npo6HBK Ha pa,IJ;ayce, paBHOM pa,IJ;aycy C)l(aToro 3JJexT

poHHoro J<OJJb~a -40 MM, BHYTPB Tpy6.bl C ,IJ;BaMeTpOM 120 MM Ha 

,IJ;JJBHe - 3,5 M C B03MO)I(HOCTbiO BpameHBJI npo6HBJ<a OTHOCBTeJJbHO 

oca KYC . llpB 3TOM ,IJ;OJJ)I(Ha o6ecne'IBBaT&CJI cpaBHBTeJJ&Ho Bwcoxag 

TO'IHOCTb nepeMellleHBJI npo6HBJ<a B onpe,D;eJJeHBJI ero nOJJO)I(eHBJI. 

Bo-BTopwx, 'laCTb cac TeM.bl npBBO.D;a, Haxo.D;RillaRCJI BHYTPB KYC, 

He ,IJ;OJJ)I(Ha BMeTb MeTaJJJJB'IeCJ<BX ,IJ;eTaJJeii:, l<OTOp.ble MOrJJB 6.bl 

BCJ<a3BTb B3MepJI.eM.ble MarHBTH.ble nOJJJI B rpa,D;BeHT.bl. HaJ<OHe~, 

3TO ycTpOHCTBO ,ll;OJJ)I(HO BMeTb ,IJ;BCTaH~BOHHOe aBTOMaTB'IeCJ<Oe 

ynpaBJJeHBe nOJJO)I(eHBeM npo6HBJ<a no OCB Z. llepeMellleHBe npo6-

HBJ<a no aJBMYTY ,IJ;onycTBMO BPY'IHYIO BJ- Ja orpaHB'IeHHoii: noTpe6-

HOCTB B 3TOH onepa~BB . 

PaccMOTpeHHoe HB)I(e ycTpoii:cTBO npBBO,IJ;a I puc. 3/ B ocHOBHOM 

y.D;OBJJeTBOpBJJO 3TH Tpe60BaHBJI. 0HO Bl<JJIO'IaeT 6a30BYIO BBHBnJJaC

TOBYJO Tpy6y /21/, xoTopag pacnonaraeTCJI BHYTPB KYC coocHo 

c Heii: . 0.D;BH xoHe~ Tpy6w qepeJ ynopHwii: no.D;WBnHBK /23/ xpenBTCJI 

B IOCTBPOBO'IHOM YCTpOBCTBe /22/ Ha CTeHe Ja l<OMnpeccopoM, 

a .D;pyroii: BMecTe c xopnycoM npBBO,IJ;Horo MexaHBJMa /15/ qepeJ 

ynopH.biH no,IJ;WBnHBJ< /5/ B BBHT /2/ C raBJ<OB /3/ KpenBTCJI B JOC

TBpOBO'IHOM ycTpoiicTBe I 4/, ycTaHOBJJeHHOM Ha cne~aaJJ&Hoii yxpen

neHHOH onope /1/. Ha BBHTe /2/ ycTaHOBJJeH .D;BCK c JJBM6oM /5/, 

no J<OTOpOMY onpe,D;eJJJieTCJI aJBMyTaJJbHOe noJJO)I(eHBe Tpy6.bl C xa

peTJ<OH B np06HBl<OM. C nOMOillbiO BBHTOBOH nap.bl /2,3/ npOB3BO-

9 
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Puc. 3. KuHeMaJiut~ecKaJI cxeMa npueooa npo6HuKa e KYC. 

,nHTCJI HaTJI)I(eHHe 6 a30DOii Tpy6hl C Y CHJIHeM ,no - 1 B, 'fT06 bl o 6ec

ne'fHTL ee npJIMOJIHHeiiHOCTL . KapeTxa / 16/ c npo6HHKOM /17/ 
nepeMe~aeTCJI D,no~L Tpy6hl Ha no,nnpy)I(HH e HHhlX no,nwHnHHKax 

CKOJIL)I(eHHJI DO,n ,neiiCTDHeM YCHJIHJI, n epe,naDaeMOrO DOJIL~paMODOH 

npoDonoxoii /18/ qepe3 6apa6aH /61 OT MOTopa 114/. MexaHH3Mbl, 

CDJI3aHHble C 6apa6aHOM H MOTOPOM, CMOHTHPODaHhl D Kopnyce 

I 151, KOTOPhlH cxpenJieH c neDhlM KOHUOM Tpy6hl . 06a xoHua npoDo

JIOKH HaMOTaHbl Ha 6apa6aH, DpH'feM HanpaDJieHHe HaMOTKH npOTH

DODOJIO)I(HOe. C ,npyroii CTOPOHhl Tpy6bl npoDOJIO'fHaJI neTJIJI npo

XO,nHT "'epe3 pOJIHK 119/, KOTOphlH DO,nTJirHDaeTCJI npy)I(HHOH 120/ 
K KOHUY Tpy6bl. Up& Dpa~eHHH 6apa6aHa o,nHa DeTDL npoDOJIOKH 

HaMaThlDaeTcJI Ha Hero, a ,npyraJI cMaTbiDaeTCJI, H npHxpenJieHHaJI 

K npODOJIOKe KapeTKa nepeMe~aeTCJI. qT06bl OpH 3TOM He D03HHKa

JIO nepexoca npoDoJIOKH y 6apa6aHa, nocne,nHHii npHHy,nHTeJILHO 

CMe~aeTCJI npH Dpa~eHHH C nOMO~LIO pe3L60DOrO Coe,n&HeHHJI 

c DHHTOM /7 I. llpH 3TOM 6apa6aH CKOJIL3HT no IQTH~TaM, 3anpec-

10 

CODaHHhlM D 'fepDJI'fHOe KOJieCO 1131, COe,nHHeHHOe C JIHM60M /81 
,nJIJI MeCTHOro KOHTpOJIJI nOJIO)I(eHHJI Op06HHKa DO OCH Z . qepDJI'fHOe 

KOJieCO npHDO,nHTCJI DO DpaweHHe OT 'fepDJIKa 1121, COe,nHHeHHOrO 

C DaJIOM 3JieKTpO,nDHraTeJIJI 1141 C O,nHOH CTOpOHhl H C DaJIOM ~OTO

,naT'fHKa o6opOTOD C ,npyroii. B COCTaD ~OTO,naT'fHKa DXO,nHT ,nHCK 

c npope3JIMH 1101, naMnO'fKa 1111 H ~oToTpaH3HCTop 191. MoTop, 

~OTO,naT'fHK H ,nDa KOHUeDbiX nepeKJIIO'faTeJIJI no,nKJIIO'feHhl K 3JieKT

pOHHOH CXeMe , KOTOpaJI paCCMOTpeHa D I 4 / . ::ha aDTOMa TH'feCKaJI 

CHCTeMa n03DOJIJieT ,nHCTaHUHOHH O ynpaDJIJITL DOJIO)I(eHHeM npo6-

HHKa MarHHTOMeTpa D,nOJIL OCH Z • 

llepe,n H3MepeHHJIMH npOH3DO,nHTCJI IOCTHpODKa DCero ycTpoii

CTDa c npHDJI3Koii K cneu&aJILHbiM MeTxaM CHCTeMbl KYC - xoM

npeccop. llpH 3TOM HCOOJIL3yeTCJI CKD03HOe OTDepCTHe no OCH 

ycTpOHCTDa . 

OcHODHhle ,naHHhle ycTpoiiCTDa npHDo,na: 

I. )J;JIHHa Dcero ycTpoiicTDa 

2. P a 6o'fHii ,nHana3oH nepeMe~eHHJI 

npo6HHKa no OCH Z 

3 . To'fHOCTL nepeMe~eHHJI no ocH z 

4. )J;Hana3oH nepeMe~eHHJI npo6HHKa 

no a3HMYT Y 

5 . PaccTOJIHHe ueHTpa npo6HHKa oT ocH 

6 . To'fHOCTL noJio)l(eHHJI ueHTpa npo6HHKa 

no pa,nHycy OTHOCHTeJILHO ocH KYC 

DO DeeM ,n&ana3oHe no z 

7. BpeMJI nonHoro npoxo)l(,neHHJI npo6HHKOM 

pa6o'fero ,n&ana3oHa no z 

3AKJIIOfJEHHE 

6,5 M 

3,5 M 

±0,1 MM 

0-360° 

40 MM 

±1,2 MM 

18 MUH. 

PaCCMOTpeHHaJI DbiWe annapaTypa 6LIJia ycneWHO HCDOJIL30DaHa 

npH H 3 MepeHHJIX H KOppeKUHH pacnpe,neJieHHJI HMDYJILCHOrO MarHHT

Horo noJIJI H ero rpa,nHeHTOD D,nOJIL ocB z D KYC npoTOTHna 

KYTH . H3MepeHHJI npoH3DO,nHJIBCL D MOMeHTbl DpeMeHH, cooTDeT

CTDYIO~Be MaKCBMaJILHhlM 3Ha'feHBJIM noneii H pa6o'feMy nOJIO)I(e

HHIO 3JieKTpOH-HOHHOrO KOJILUa D TpaKTe YCKOpeHHJI. 

B xaqecTDe npHMepa npe,ncTaDJieHo B3MepeHHOe pacnpe,nene

HHe noJIJI H ero rpa,n&eHTa D ycxopJ110~x coneHoH,nax I puc. 41 
H D HYC /puc . 51. H3MepeHBJI D HHX npoDo,nHJIHCL npB pa3HbiX 
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Puc. 4. H3MepeHHoe pacnpec)e.lleHue MaZHUIIHOZO no.11.11 u zpac)ueHIIIa 
6 YCIWp.IIIOUIUX CO/IeHouc)ax. 

ypoBHJIX MarHHTHhiX none&. llonmtceaae ,D,aT'IHKOB npa H3MepeHHJIX 

cooTBeTCTBOBano a3HMYTY 0 I aepxaee nono~eHae OTHOCHTenbHO 

oca KYC/, xoTJI npa z .. /60'c 80/ eM npOBO.D.Hnacb H3MepeHHJI 

Ha a3HMyTe ·180° /puc. 4, KPHBaJI 2/, r,D,e 6wno 3aMe'leHo BnHJI· 

HHe 6nH3kO pacnono~eHHhiX no,D,BO,D,OB. 

llpoBe,D,eHHhle H3MepeHHJI fiOKa3anH BhiCOKyiO 3cWleKTHBHOCTb 

rHK, ero xopowyro noMexo3autHtneHHocTb a cTa6anLHOCTb pa6oTw, 

KOTOpaJI no rpy6oB OUeHKe .D.OCTHraeT - 10-4. 0UeHKa OTHOCH" 

TenbHOB TO'IHOCTH rpa,D,HeHTHOrO KaHana no HeKOTOphiM pe3ynb· 

TaTaM H3MepeHHH npH HeCTa6anbHOCTH nHTaHHJI - 0,25~ B none 

-0,3 T npa rpa,D,HeHTe -12 ·10 - 4 T /eM no 10 OTC'IeTaM ,D,aaana 

cpe.D.HeKBa,D,paTH'IHhle OTKnoHeHHJI 0,5 • 10-
4 

T/cM, 'ITO corna

cyeTCJI C nony'leHHOB Ha CTeH,D,e OUeHKOB TO'IHOCTH perHcTpaUHH 

rpa,D,HeHTa. TaKHM o6pa3oM, pa3pewaroma• cnoco6HOCTb B H3Me

peHHJIX rpa,D,HeHTOB -10 - 4 T/CM npH BhiCOKHX YPOBJ:IJIX HMnynbCHhiX 

noneB: .D.O -2 T noKa3hiBaeT, 'ITO C C03,D,aHHeM rHK Ha nopH,D,Ok 

yny'IWHnBCb B03MO~OCTH MarHHTOMeTpa MHX- 2M B H3MepeHHJIX 

aenH'IHHhl rpa,D,HeHTOB HMnynbCHhiX H CTaUHOHapHhiX MarHHTHhiX 

noneB:. 3To pacwapJieT Kpyr npaMeHeHHJI MarHHToMeTpa. TaK, 
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HaOpHMep, 003,11;Hee OH HCOOJJb30BaJJC.Il npH H3MepeHH.IIX pacnpe

.neneHH.Il rpa.naeHTOB MarHHTHblX none& B xoMnpeccope H npa 

onpe.neneHHH napaMeTpoa c~aToro 3JJexTpouuoro KOJJbUa B npoTo

THne KYTH. 
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