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1. B B e .a e H H e 

B MeTOJlHKe 6eccpHnbMOBbiX HCKpOBbiX K8Mep, B "'SCTHOCTH M8I"HHTO­

CTpHKUHOHHbiX, 6onbWOft HHTepec npeJlCTaBnsteT B03MO)I{HOCTb pa60Tbi nocneJl­

HHX B M8I"HHTHbiX nonstX, "'TO OnpenensteTCSI, rnaBHbiM 06pa30M, XSpSKTepH­

CTHKSMH MSI"HHTOCTpHKUHOHHbiX M8TepH8nOB0 noMeweHHbiX B M8I"HHTHOe none. 

B npoBOnO"'HbiX MSI"HHTOCTpHKUHOHHbiX HCKpOBbiX K8Mepax MSI"HHTHOe 

none ToKa HCKpbl, npox onstmero no on soft Ha HHTeA aneKTpona, Bbi3biBaeT 

B M8I"HHTOCTpHKUHOHHOft nHHHR ~exaHH"'eCKHft HMDynbC - DpSIMOft MSI"HHTO­

CTpHKUHOHHbift a«P¢leKTo npH DpOXO)I(JleHHH MeXSHH"'eCKOI"O HMDynbCa "'epea 

npHeMHyiO KSTyWKY B03HHKaeT HMnynbC Hanpst)l{eHHSI, BenH"'HHa KOTOpOI"' JlOn)I{­

Ha 6biTb JlOCTaTO"'HOA JlnSI pei"HCTpauHH - o6paTHblft: M8I"HHTOCTpHKUROHHbiA 

acpcpeKT. BenH"'HHa MSI"HHTOCTpHKUHOHHOI"O acpcpeKTa 38BHCHT OT KpyTH3Hbl KpR­

BOA MarHHTOCTpHKUHH .\ • .\ ( B ) . C ysenH"'eHHeM MSI"HHTHoro nonst 

( a.\ • 
yMeBbWaeTCSI ponb MSI"HHTOCTpHKUHH CMeweHHSI ij 'A' • C J ) , BpaweHHSlo 

flpH JlOCTH>KeHHH TeXHH"'eCKOI"O HSCbillieHHSI MSI"HHTOCTpHKUHSI onpeJlensteTCSI 

napanpoueccoM ( ~~ • c 2 , I"Jle c 
2 

« e 
1 

) , HHTeHCHBHOCTh KoToporo 

YMeHblllaeTCSI no Mepe IlpH6nH)I{eHHSI K a6coniOTHOMY HSCbiiiieHHI0/2/ o BenH"'HHa 

H HanpasneHHe MSI"HHTOCTpHKUHH 38BHCSIT KSK OT COCTaBa, TepMOMeXaHH"'eC-

KOA o6pa6oTKH MaTepHana, TSK H OT OpHeHTSUHH MSI"HHTHOI"O nonSI. 

HaMH nposonHnHCb HccnenosaHHst aeKoTopbiX MarBHTOCTpHKUHOBHbiX 

MaTepHanOB C uenbiO HCnOnb30BSHHSI ny"'ll!HX H3 HHX JlnSI C'beMa HHcpopMSUHH C HC-

KpOBOA KSMepbi 0 DOMell!eHBOA B MSI"HHTHOe none. OnpenenSinOCb BnHSIHHe nong 

Ha npSIMOA H o6paTHblA M8I"HH'fOCTpHKUHOHHble acpcpeKTblo npoBOllHn8Cb Beno­

cpeJlCTBeHHSSI npoeepKa pa60Tbl HCKpOBOA KSMepbl B MSI"HHTHOM none. 
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2. /1ccneaOB8HHe M8rHHTOCTpHKUHOHHblX M8TepH8flOB 

B M8rHHTHOM IIOne 

llnSI onpeaeneHHSI BnHSIHHSI MarHHTHOro nonS! Ha XapaKTepHCTHKH MarHH­

TOCTpHKUHOHHhiX MaTepHanoB HCnOnb30BanCSI CTeHAOBbiil: sneKTpOMarHHT C Ha­

npmKeHHOCTbiO nonS! AO 20 K9 H OAHOpOAHOCTbiO IIOnSI He Xy)!{e 0,5%. I1ccne­

AyeMbie M8TepH8nbi IIOMeWanHCb B ycTpOfiCTBO, o6ecneqHB8IOWee nOCTOSIHHOe 

AnSI paanHqHhiX o6pa3IIOB HaTSilKeHHe, napannenbHOCTb nonrocaM MarHHTa. CMe­

weHHe o6pa3U8 OT nepBOHaqanhHOro nonO)!{eHHSI He npeBbiWano :t_O, 1 MM. nnSI 

B036YlKAeHHSI MarHHTOCTpHKUHOHHhlX CHrHanoB HCIIOnb30BancSI reHepaTop HM­

nynbCHOrO B036y)!{A8IOWero TOK8 ( fl1BT) • I1aMepeHHe aMnnHTYAHhiX 3aBHCH­

MOCTet!: npOH3BOAHnOCb C IIOMOWbiO OCUHnnorpa$a. EnoK-CXeMa ycTaHOBKH no­

Ka3aHa H8 pHCo 1. 

HccneaoaanHcb d6pa3Uhi c paanHqHofi TepMMqecKofi o6pa6oTKon'3': 

1. K -49 ceqeHHeM 0,35 x 0,05 MM2: 

2. K-49 -"- d 0, 1 MM; 

3. K-49 -"- fS 0,2 MMi 

4. K-65 cp 0,2 MM. 

0pH orrpeaeneHHH BnHSIHHSI MarHHTHOro nOnS! Ha TipSIMOfi MarHHTOCTpHK­

UHOHHhifi 9$$eKT OAHH HnH HeCKOnbKO TOKOBhiX AaTqHKOB 1-t 5 (pHC. 1) noMewa­

nHCb BHe nonS! MarHHTa ( pacceHHHoe none He npesbrwano 50 s). DpHeMHaSI 

KaTyWKa BbiiTOnHeHa H3 npoBOAa cp 0,05 MM, AnHHOfi 1,5 MM, qMcno BHTKOB 

CrJ ·•· = 150. DpH onpeaeneHHH BnHSIHHH nonH Ha o6paTHbiii: 3$$eKT npHeMHaSI 

KaTyWKa noMewanaCb B 3a30p MarHHTa, TOKOBbie AaTqHKH pacnonaranHCb 

BHe TIOJISI. Ha pHCo 2 (a) H (B) noKa38Hhl OTHOCHTP.nbHb!e 3aBHCHMOCTH aM­

TinHTYAhl MarHHTOCTpHKUHOHHhiX CHrHanOB OT BenHqHHbl MarHHTHOrO TIOnSI AJIS! 

o6paTHOrO H TipS!MOrO ~$eKTOB COOTBeTCTBeHHO ( o6paaeu K-49 cp 0, 2 MM) • 

CyMMapHoe aet!:CTBHe nonSI noKaaaHo aaBHCMMOCTbiO 2 (c). DpoRaaeaeHlle 

KpHBbiX (a) H (B) C TQqHQCTbiO He Xy)!{e 10% COBnaaaeT C KpHBOfi (c). 

DyHKTHpoM noKaaaHa aaBHCHMoCTb, paccqRTaHHaSI anSI nonefi H > 11 Ks. 

Eonee CHnbHoe aei!:CTBHe nOnS! Ha npSIMOfi 9~eKT (B) Bbi3BaHo, nO-BHAHMOMy, 

B3aHMOAeii:CTBHeM nonS! MarHMTa C TIOJieM AaTqlJKa H a 

H a ... 21 

CR 
= 200 lsi, 
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R -paccTOSIHHe oT aaTqHKa ao MarHHTOCTpHKUHOHHoA nHHHH. Xoa KpHBhlX 

(a) H (a) aaeT OCHOBaHHe nonaraTb1 qTO B ITOJISIX 

cTpHKUHSI onpeaenSieTcSI npoueccoM cMeWeHHH: 

HS 5 KS MarHHTo-

a>.. 
• cmst • rae A Af -e-· -aH 

B nonSIX 5 <H < 16 Kso rae onpeJlenSieTCSI npouecc epameHHSI, a>.. 
au 

yMeHbWaeTCSI no Mepe npH6nHlKeHHSI K TeXHHqeCKOMy HaCbiiileHHIOo nnSI KpHBOA 

a>.. 2 
(c) 3aBHCHMOCTb onpeaenSieTCSI (~) 

Ha pHc. 3 rroKa3aHhi aMnnHTyaHbie aaeHCHMOCTH MarHHTOCTpHKUHOHHoro 

cHraana oT senHqHHbi nonsr JlnSI cnellyiOIIIHX o6paauoe: 

a) K-49 0,35 X 0 105 MM2 ( HeOTO.)!{lKeHHbiA); 

e) K-49 0,2 MM ( HeOTOlK)!{e HHbiA) 0 

c) K-65 0,2 MM ( HeOTO)!{lKeHHhiA); 

ll) K-49 0,2 MM ( nonyOT)!{Hr). 

KaK H llnH KpHBOA 2 (c), npH 9THX H3MepeHHSIX npHeMHaH KaTywKa H JlaT­

qHKH H8XOilHnHCb B OaHH8KOBOM none. I13MepeHHS1 npOBOilHJIHCb npH HBTSI-

)!{eHHH 

H. ( a) 

Kr 
• 8 -M'M-2 BHilHO no KpHBhlM (B) • TepMHqecKaSI o6pa6oTKa, KaK 

JlaeT yeenHqeHHe 
a>.. 
~ B o6nacTH cMemeHHSI aa cq~T KPY-

TH3Hbl MarHHTOCTpHKUHHo Bbi3hlBaeMoA epameaHeM. CneJlyeT aaMeTHTb
1 

'ITo 
t 

aMnJIHTYilHaSI 3aBHCHMOCTb OT nonS! llJ!SI K-65 cp0,2 MM B nonSIX H > 11 KS 

HeCKOnbKO nyqWe 0 qeM y OCTaJ!bHbiX o6pa3UOB ( KpHB8SI C) • 

Ha PHC. 4 npHBelleHhi aMnnHTYilHbie aaBHCHMOCT_H llnsr o6paauoe K-49 

f/1 0,2 MM (nonyOT)!{Hr) H K-65 f/10,2 MM (HeOTO)!{)!{eHHbiA) - KpHBbie (a) H 

(a) cooTBeTCTBeHHo. l13MepeHHSI npoBOJlHnHcb e none MarHHTa CD-40 c Oll­

HopollHOCTbiO He Xy)!{e 0,5%. HaTSilKeHHe o6pa3UOB COCTaBJISinO - 15 Kr.MM-2. 

C Y"'~TOM 38BHCHMOCTH OT HaTSI)!{eHHSI/3/ KpHBbie COBnall8IOT C KpHBbiMH (d) 

H (C) ( pHCo 3) o 

0pHBeAeHH8SI Ha pHc. 5 OTHOCHTenbHaSI 38BHCHMOCTb BenHqHHbi CHrHana 

OT yrna HaKnOHa rp MarHHTOCTpHKUHOHHOi!: nHHHH K noniOCaM MarHHTa yKa-

3biB8eT Ha HeOAH03HaqHOCTb Jlei!:CTBHS! TIPOilOnbHOrO Hx H nonepeqaoro 

H y none A. I1aMepeHHSI npoBotumHcb npH H =6 K9 llnSI o6paaua K-65c;60, 2MM. 
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flonhiTKa yMeHblliHTb .QeltCTBHe nomt Ha o6paTHbllt a<f><f>eKT nyTeM 9Kp8HH­

pOBKH npneMHpil: KBTYIIIKH B nom!X H > 6 K9 He aana nOITOl!<I!TenbHbiX pe3yiThT8-

TOB. 

3. HcKpOBBH KBMepa B MarHHTHOM none 

CxeMa aKcnepnMeHTa anH npoBepKH B03MO~HocTH pa6oTbi MarHHTOCTpHK-

UHOHHOlt K8Mepbi B MarHHTHOM none nOK838H8 Ha pHC. 6. SC-1 + SC -4-

.QBYXKOOp.QHHBTHbie HCKpOBb!e KaMepbl C MarHHTOCTpHKUHOHHblM C'IHTblBBHHeM 

H nnolllB.Qb!O aneKTpO.QOB 200 X 200 MM2. S C - 6, 7- MarHHTOCTpHKUHOHHbie 

HCKpOBbie KaMepbl C nnOlll8.Qb!O 9nBKTpO.QOB 480 X 480 MM2. 

HccneayeMOH HBnHnBCb O.QHOKOOp.QHH8TH8H HCKpOB8H KaMep8 SC - 5 C 

nnoma.Qb!O aneKTpOAOB 200 X 200 MM2, noMeiUeHH8Sl B none M8rHHT8 Cfl-40, 

HMeiOmero noniOC8 p83MepoM 1000 X 1500 MM2. M8rHHTOCTpHKUHOHH8Sl nHHHSl 

n3 MaTepn8n8 K-49 ¢ 0, 2 MM ( nonyoT~nr) p8cnon8r8n8cb nepneHAHKynSipHo 

Kr 
M8rHHTHoMy non10. H8TH~eane nHHHH coCT8BnHno "' 15 ----2 • Bee K8Mepbi 

• MM 

npo.QyB8nHCb CMeCb!O H3 os 75% Ne , ,. 25% He H as1,5% C 2 H 50H 

38nycK npoH3BO.QHIICH MHOrOKp8THO 38 UHKn YCKOpHTeiiSl OT TeneCKOII8, 

COCTOHlllero H3 CUHHTHIIIIHUHOHHbiX s 1 ,s 2 ,s
8 H ~epeHKOBCKOrO yrno-

" 
a oro C C~E'JT~HKOB, BKIIIO~eHHbiX H8 COBna.QeHHBo 

B aKcnepnMeHTe onpeaenHnach TO~HOCTh perHcTp8UH.H X KOOp.QHHBT ~ac-

THU'KaMepoli SC - 5 npH .QByx 3Ha~eHHHX nonH 

H8nH~He .QBYX npHBMHwx K8TyllleK X I H x2 
H I = 9 K9 H H 2 = 12,5 K9. 

no3BOIIHnO nony~HTb rHCTO-

rp8MMbi cyMM Tx - X 1 + X 2 KOCBBHHbiM o6p830M xapaKTBpH3YIOIUHB TO~-

HOCTb perHCTpaUHH HCKpblo fHCTOrpaMMbl CYMM .[{JIH K8MBpbi B MarHHTHOM 

none npH .QByX 3H8~BHHHX HanpH~BHHOCTH nonH He OTnH~BIOTCH OT I'HCTOrpaMM 

.QnH K8MBp BHB rronH. 3<f><j:JeKTHBHOCTb HCCne.QyBMOH K8MBpbl 6bin8 He XY)!{B 

OCTBnbHbiXo 

.[lnH 6on.GB IIOJ1HOH OUBHKH TO~HOCTII HCKpOBOH KBMBpbl 

pHH ~aCTHU H3MBp.1Inacb npH liOMOillH KaMep SC- 1 + SC- 4 

sc - 1 7 sc - 4 ; sc - 5 H pe3yJ1hT8Thl CpaBHMBRIIHCh. 

sc- 5 Tp8BKTO-

SC -6,7 H 

1. 6b!li8 ll3MBpBH8 i-\11CllGpC!HI liY"'KB B SC - 6, 7 Ge3 Mai'HH Tiwro nonSI 

( 38 .C~e'l' paCCBHHHSl B BBlllBCTBB MB~AY SC - 4 H sc- 6' 7 ) : 

G 

V D 6.7( t9 ) = 7,3 ±_ 0,2 MM. 

2. l13MepeH8 .QHCnepCHSl rry~Ka B SC - 6, 7 C MBrHHTHbiM IIOIIBM 

(3a c~E'!T P8CCeHHHSI H HMIIYnhcHoro p8crrpe.QeneHHSI rry~K8): 

V D 
8 

T ( t9 + p) = 8,0 ±_ 0,2 MM. 

3. Onpeaeneaa .QHcnepcnH rry~Ka B SC -6,7 TOnbKO 38 C~eT HMIIynh-

caoro pacnpeaeneHHH ny~Ka: 

V D 8,7( P ) = 3,3 ±_ 0,3 MM. 

4. Haliaeaa o~H.Q8eMMI .QncnepcHH ny~Ka B K8Mepe SC-5 (H3 .QBHHhiX no 

KaMepaM SC-1 fSC4 H SC- 6, 7): 

V D 5 O~H.Q, = 1,50 ±_ 0,15 MM. 

5. l13MepeHa .QHcnepCHH ny~Ka B KaMepe SC- 5 

V D 5 H3Mep.= 1,60 :t_0,20 MM. 

flonaraH, ~TO D H D OTnH~a!OTCH H3-38 OIIIH6KH, BHOCHMOH 
5 H3Mep, 50~H.Q. 

KaMepOH SC- 5, Mbl onpeaenHnH .QHCnepCHH norpelliHOCTH H3MepeHHSl KOOp-

.[{HHBT B KaMepe SC- 5; 

(1 = 0,50 t._ 0, 25 MM. 

3'1'0 3H8~efiHB OIIIH6KH He OTJIH~8eTCH OT OIIIH60K, nony~eHHbiX !1pH pa60TB 

K8Mep BHB MarHHTHOI'O nonH. 

4. 3 a K n 10 q e H H e 

flpoBe)leHHbie H3MepeHHH n03BOnHIOT C.QenaTb cne.Qy!OlllHe BhiBO.Q hi: 

1. HannyqlliHMH 8MnnnTy.QHhiMH caolicTB8MH B MarHHTHhiX nonHx H > 10Ka 

o6na.QaiOT nnHHH H3 MaTepnana K-65 ¢ 0,2 MM. 

~ Pa6oTa M8rHHTOCTpHKUHOHHOH K8Mephl B none .[{0 1~ K9 IIOK838n81 

~TO TO~HOCTb perncTpaUHH KOOp.QHHBT HCKpbl He yxy.QU!8BTCH. 

3. Pe3K8H 38BHCIIMOCTb aMnnnTy.Qbl CllrHana OT ae·nH'IHHbl 11pO.QOnhHOH 

COCT8BJ1HmJUeA nonS! HaKna.QhlBBeT onpeaeneHHhlB TpB60B8Hl!H Ha KOHCTpyKUHIO 

.QByXKCOpDHHBTHOH KBMBphl/4/, 
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4. llnR p860Thl HCKpOBhlX K8Mep B nonRX B > 15 K9 npHeMHbie K8TYW-

KH, fiO-BHllHMOMy, He06XOllHMO fiOMeW8Tb BHe nonRo 

ABTOphl Bbip8>K810T 6n8rOll8PHOCTb B.A.CBHPHilOBY 38 BHHM8HHe H HH­

Tepec K p86oTe, cTylleHTY TTII1 B.A.BoAnowHHKOBy 38 p86oTy no H3Y'I~HHIO 

xap8KTepRCTHK M8rHHTOCTpHKUHOHHbiX M8TepH8nOB B M8rHHTHOM none, ll.A.CMo­

nHHY H B.TI.Tiyr8'1eBH'IY 38 fiOMOWb npH npoBelleHHH 9KCnepHM9HT8o 

nHTepaTypa 

1. I.V.Chuvilo et a.I., Nucl. lnstr. and Meth., 54, 217 ((1967). 

2. K.n.Beno& .. YnpyrRe, Tennosble H sneiCTpH'lBCICHe HBneHHH B 1/JeppoMsr­

HeTHICBX .. , MociCBB, 1957 r. 

3. T.B. Becnsnoss, H.A.ronyTBBH, IO.B.3sHeBciCBil. flpenpHHT OHHH 13-8858, 

,Oy6as, 1988. 

4. G.Brautti, CERN 66-30, NPD, 1966. 

Pyxonucb nocTynuna B uanaTenbCKHA oTnen 

16 anpenH 1968 rona. 
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PHc. 1. Enox-cxeMa ycTaHOBKH nnH onpeneneHHH aMnnHTynaoA aaBHCH­

MOCTH OT BenH'!HHbl M8rHHTHOrO nOnH. 

4 5 6 7 9 10 If 12 13 14 15 16HjKoej 

Pnc. 2. 3aBHCIIMOCTb aMnnHTYAbi MarHHTocTpHKUIIOHHbiX cnrnaJJOB oT ae­

Jlii'!HHbi MarUHTHOrO nonS!: 

a) K!lTYlUKa B MllrHIITHOM none; 

6) TOKOBbiA U8T'!HK B MarHHTHOM none; 

B) KaTylUK8 H TOKOBbifi U8T'!IIK B MarHIITHOM none. 

f) 



Uc 
!If/ 

ISO J------..._ d 

125 

roo 

75 

50 

25 

0 2 3 6 7 8 9 10 If 12 13 
H(I<De) 

PHc. 3. AMnnHTY.llHbie 3aBHCHMOCTH OT BenH'IIIHbi MarHHTHoro nonSI .llnSI 

o6paauoB: 
2 

a) K-49 0,35 x 0,05 MM ( HeoTOJKJK6HHbill); 

B) K-49 </> 0,2 MM (HeoTOJKJKeHHbill); 

c) K-65 tfJ 0,2 MM (HeoTOJKJKeHHhilt); 

.ll) K-49 tfJ 0,2 MM (nonyoTJKHr). 
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25 

0 3 4 5 6 7 8 9 10 If 12 
H{Koe) 

P11c. 4. AMnnHTY.llHbie aaBHCHMOCTH OT BenH'IHHbi nonSI, 113MepeHHhie B MarHH­
Te Cn-40, .llnSI o6paauoB: 

a) K-49 tfJ 0,2 (nonyoTJKHr); 

B) K-65 tfJ 0,2 (HeoTOJKJKeHHbill). 
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Uc 
Uco 

tO 

Cl6 

O.lt. 

Cl2 

0 2 3 4 5 6 7 8 g ':/0 

PRe. 5. 0THOeHTen&H8SI 38BHeHMOeT& BenH'IHRbl eHrHana OT. yrna H8KnOR8 

t/1 M8rHHTOeTpHKUHOHHOit RHHHH K IIOniOC8M M8rRHT8. 

SC-6 SC·7 

SC·I SC·2 SC-J SC ·4 

s .. c 

0 1m Zm Jm 

:L_ 1m 10m tQlm 

0 1m 2m 

PRe. 6. CxeMa sxenepHMeHTa .ansr nposepKH pa6oT&J MarHHTOeTpHKilk­

OKHolt HeKpOBOit K8Mepbl B MarHHTHOM none. 
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