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BB9.ti9HHQ 

B nocne.ti&He ro.1:1w npH $QpMHposaHHH MarsHTHoro non& H30XpORHbiX nR~nOTpOROB 

wapoKo acnon&ay~Tcs TOKoewe o6MOTKB, To~oewe ooMOTKR B MaraaTRoA CHCTeMe yc~opB

Teng aaa'lBTenbRO o6nerqa~T nponecc mHMMBposaHHH cpeaaero nons, MB.tiB&HRoA noeepx -

ROCTH B RB3WHX rapMOHH~, a T8KlKQ noaeonsnoT npOH3eO.tiHTb nocne,~:~y~my~ ~OppeKnR~ nons 

no ny'lKY ycKopeRKhtX aosoe. HanB'IBe TOKOBWX ooMOTOK noasonseT npOH3BO.tiBTb 6&tCTpy~ 

nepecTpoAKy aa~oKa cpeaKero nona H eapaanaa 6ea paa6opKH aaKyyMaoA ~aMepw B nHKno

TpoHax c perynapyeMoA saepraea. 

Jlng B3Y'l9HHH B03MOlKHOCT9 J! <jlopMBpoeaHBH M&rHHTHOrO nons peniiTRBRCTCKOro 

UHKnOTpOKa \ PU) 
11 1 

c noMotnb~ TO~OB e 1960 roay 6wno ocymecTBneHo mBMMHpoaaaae 
12 1 

M&rHHTHOrO non& CnHp8nbROro UH~noTpORa C nOMOWb~ WBCTR KOHU9RTpH'l9C~HX TO~OBhlX 

o6MoTo~. nposeaeKRWe accneaoaaaas noaaonanH c<jlopMynaposaTb Tpe6osaRBB aa TOKoay~ 

cacTeMy PU, napaMeTpbt I<OTopoA 6wna sw6paaw Ha MO.tlenH MarHBTHOA CHCTeMLl pensrra-
131 

eHCTCKoro UBKnOTpOHa 

HacTosmas paoOTa nocssmeHa <jlopMHposaHH~ MarHBTRoro nons cnHpanbHoro na~nOTp~ 

Ha TOKOBbl MH OOMOT~&MH, KOHCTpyKUHS KOTOphlX OCBOOOlK.t19R8 OT HQ,I:IOCT8TKOe HCnOnb30B8H

HOJ! paHee TOKOBOJ! CHCTQMhl, npH .tiOCTHr&yTOA ~O'IHOCTB <jJOpMHpOB8HBB p930H8RC&OrO 

aaKOHa cpe,~:~Hero non& ::t..O,OOl Tn B HHTepaane pa.tiBYCOB fl r •(52,5 -15,0) CM H MHHB-

ManbHOM HanpHlKSHRH Ha ayaHTe V0•15 KB nony'leH xopomo c$Q~ycaposaHHbtl! ny'IOK aeA

TpOHOB c :.HeprHell - 13,5 Mae. 

B paooTe TQ~ll<e nOK838H8 e03MOlKHOCTb HCUOflb30B8HBB ,1:18HHOJ! TOKOeoA CHCTBMLl npH . 
nepecTpoAKe MarHBTaoro nons 6ea paa6opKH eaKyyMHOll ~aMepbt anB nepeeoaa UHKnOTpoaa 

e pelKHM yc~opeaas npoToHoe .1:10 s Hepraa - i8,5 Mae. 

1, KoRCTpyKUHSI OOMOTOK H CHCTQM8 UBTSHBB 

BLloop napaMeTpoe To~oeol! c&cTeMW ('!Reno ooMOTo~, Heo6xo.tiBMhle aMnepeHT~B, 

p8.tiH8nbH8B npOTSlKBHROCTb) e CnRp8nbHOM UBKnOTpOHQ npe.tiCT8BnSI9T CnO*By~ 3Q.tl8'fY B 
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onpeaenseTCs pa3MepaMB yc~opaTens, paccTosaueM . OT cpeaaeA reoMeTpH'!ecxoA nnoc~OCTH 

3a30pa UO 06MOTO~ B BX pacnonolKeHBeM B MarHBTHOi! CHCTeMe, a TaKlKe TOil TO'IHOCTbl0 0 

c KOTopoA aonlKeH 6wTb c~pMBposaa aeo6xoaUMhlA 3a~oa cpeaaero MarRHTaoro nons. 

llns ~pMHpOBaHHS MSrHHTROrO nona llHKnOTpOHa 'IBCnO 06MOTOK 6wno Bb16paHO pas

HWM meCTH, napaMeTpW 9TUX 06MOTOK npusea&HW B Ta6nHU8 1. 

Ta6nuna 

N II m IV v VI 

R
2
-R

1 
(eM) 16,o-8,6 24,0-16,5 33,2-27,2 39,7-33,7 46,2-40,2 52,7-46,7 

h 2 - h 
1 

(eM) 10,6-8,6 10,6-8,6 10,6-8,6 10,6-8,6 10,6-8,6 10,6-8,6 

w 18 18 14 14 14 14 

R 
1 

H R 
2 

- sayTpeaHBA H saewauA paauyc ~aTyWKH, h 1 H h 2 - paccToaaae oT cpeuaeA 

nnOC~OCTH AO RHlKHero H sepxaero OCHOBaHUII KaTyWKH, W -'IBCno BHTKOB B KaTyWK&, 

ToKoswe o6MOTKU (puc. 1) pacnonaranucb MelKAY ntopaneBhlMU aucxaMu co cnapallb

HhlMU WHMMaMH H KpWIUKOA ~aM&pbl (pUC, 2) • 

B Ka'!eCTBe npOBOAHUKa HCnOIIb30Banacb Meaaaa Tpy6Ka 4 (0,7 x0,15) CM, B30nHpo

BaHHaa nsoi!HblM cnoeM xunepaoi! neHTbi Tonmuaoi! 0,02 CM, Bee o6MoTKU noKpbiThl cnoeM 

anOKCBAROi! CMOnW, noaTOMY CneUBSnbHOrO saKyyMHOrO ynnOTH8HBS o6~eMa, B KOTOpOM 

pacnonaranHCb o6MOT~B, He npOBOAUnOCb, 3KcnepuMeHTa1IbHO 6hinO noKa38HO, 'ITO pa60'1Ui! 

~ 2 
BSKYYM (1-2)•10 MM pT,CT, (1,3-2.,7 MH/M )B 06beMe KaMepbl He H3Measnca npH 

TOKaX qepe3 06MOT~B I • (250 7 500) a H aasneHBB OXnSlKASIOIUell BOAW - 4 STM, 

Pa3~eMbl KSTymeK C TOKOBBOASMH, HMeJOIIlHeCa no nepR cjlepHU nontoCHbiX HSKOHe'IHHKOB 

(pBC, 1 U 3), n03BOnHnU MOHTBpOBSTb KSTYWKH HS AHCKaX CO CnnpanbHbl MII WU MMSMH 

sae KaMepbl ycxopuTena. 

KalKASS 06MOTKa HM&na He3aBHCRMWil HCTO'IHBK nHTSHHa, CTa6H1IbHOCTb TOKa KOTOpOrO 
-2 -4 

COCTasnsna :t_1•10 , npu CTa6BIIbHOCTU TOKS B o6MOTKe aneKTpOMarHHTS :t_3•10 , MarHIIT-
-4 

HOe none B 383ope C WHMMHpytolllBMB o6MOTKaMH nouaeplKHBanOCb C TO'IHOCTblO :t_8•10 , 

HaMepeaae Hz -cOCTasnmomei! nona npoU3BOABnOCb MarHHTOMeTpOM Xonna, TO'IHOCTb 

-4 
~oToporo cocTasnana :t_5•10 • 

4 

II • ¢>opMuposaH.He MaraHTHoro nons llHKnoTpoHa 

¢>opMuposeRBe MarHBTaoro nons suaa 

H ( r, ¢ ) = Ho 
• /1 -( r)O 

a c n upallbHOM UHKnOTpOHe /
2

/ npu It •2, 7 CM, r ~N •6, 

1 + < Cos (-'- -
It 

H0 a 1,372 Tn 

ana aei!TpOHOB pacnaaaeTCa HS AB8 OTHOCUTenbHO C8MOCTOH TeJlhHhl9 3 

HUe B8pH8UHU u cpeuaero nona H • ( r) • 

Ha puc. 4 npuseaeao paauallbaoe pacnpeaeneaue cpeaaero nona (1 

He06xoaUMO 6blnO WHMMHpOBaTb C nOMOIUbJO TOKOBhlX 06MOTOK AO pe30H8 

(xpusas 1). Hcxouaaa xpusaa 2 cooTseTcTsyeT cpeaHeMy nonto CHCTeMI 

U KOnbU&BblX ( 3) WUMM B 3830pe aneKTpOMSrHUTa, H306palKeRHhlX Ha pH< 

p0AH08 MarHHTHOe none B Il8HTp8nbHOJl o6naCTH CBH3aHO C HCnOnb30BaRH 

WHMM C noCTOllHHOJl BbiCOTOJl H TOniUHHOJl no HOpManH K Cpeaaei! nHHHH I 

Hblil paAHYC KOTOpblX COOTB&TCTByeT r R •7,0 CM, 

none 06MOTOK B MarHHTHOi! CUCTeMe UHKnOTpOHa onpeaenanOCb 9KC 

nyTeM. Ha puc. 5 npaseaeHhl pauuanbHbie pacnpeueneaua nona npu TOKe 

100a, BMAeneaahle npa yposae Mar&HTaoro nona s 3a3ope anexTpoMaraa 

nyTeM a3HMYTanbHhlX H3MepeHHA aa OAHOM nepaoue cTpyKTYPbi MaraHTHo 

3KCnepBMeHTbl C 06MOTKaMH noKa3anH, 'ITO B npeaenax TO'I,HOCTH B 

n01Ib3yeMhlX 3Ha'I&HHHX nOnS! B 3a30pe aneKTpOMarHHTa HMeeT MeCTO nHI 

noneM H TOKOM 06MOTKH H Co6ntoaaeTca npHHUHn cynepn03HUHH MarHHTKl 

06MOTOK, 

Pac'!eThl H axcnepHMeHThl noKa3anu, 'ITO uns uaaaoA MarHHTaoi! cu 

paCC'IHTaTb none 06MOTOK no <jlopMyne BHTKS npH y'leTe 10-15 OT06palK.E 

aneKTpOMarHHTS C TO'IHOCTblO AO 10%, 3TO CBHAeTellbCTByeT 0 cna60M 9 

CTBHH cnupanbHbiX WUMM HS MSrHHTHOe none 06MOTOK, 

Ha pBC, 4 B 5 BHARO, 'ITO HCnOnb30B8HH8 06MOTOK ans ~pMHpOBSB 

3aKoRa cpeuaero nona B neaTpanbaoi! o6nacTB no paaayca r = 10 CM Sl 

TUBHb!M, noaTOMy nepBOHa'!anbHO 6binO npOH3B&AeHO WHMMHpOBaHHe nonS! 

o6naCTH C nOMOlllblO Il&HTpanbHbiX KOnbU&BbiX WHMM (KpHBaB 3, pHC, 4), 

Pac'!eTbi no onpeaeneauto TOKOB s o6MOTKax una <jlopMuposaaas cpE 

TpOHS npOH3BOAUnHCb aa anexTpoaao-Bbi'IHCnuTellbHotl Mawuae OHHH n 

WHX KBaapaTOB, YpoBeHb nona B 3a3ope onpeuenanca B COOTBeTCTBUR C 

qeaueM cpeuaero nons aa xoHe'!HbiX pauaycax cncTeMbl, rue BKnau nona 

CKH 6nH30K K Hynto, 6 b!IIO nposea e HO a aa p8C'I9T8 n o WHMMHpOB8HH10 HC: 

pe3oHaHc Horo ypoaHa B HHTepaane pauHycos .'\r • ( 52 ,5-7,5) CM ll A r 
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II pa3MepaMB YCKOpHTenSI, paCCTOSIHBeM . OT CpenHeJI reoMeTpH'leCKOA nnOCKOCTH 

16MOTOK II HX pacnonOlKeHBeM e MarHHTHOJI CBCTeMe, a T8Kll<e TOJI TO'lHOCThiO, 

onlKeH 6b1Th CcjiOpMBpoeaH He06XOllBMbiJI 38KOH cpenHero MarHBTHOro non11, 

>pMHpOe8HHII M8rHHTHOrO nOnS! OBKnOTpOH8 'lHCnO 06MOTOK 6blnO eb16paHO pae

n8p8MeTpbl STIIX 06MOTOK npHeeneHbl e Ta6nune 1, 

Ta6nHU8 

II m IV v VI 

16,0-8,6 24,0-16,5 33,2-27,2 39,7-33,7 46,2-40,2 52,7-46,7 

10,6-8,6 10,6-8,6 10,6-8,6 10,6-8,6 10,6-8,6 10,6-8,6 

18 18 14 14 14 14 

~gyTpeHHHJI H BHeWHHJI pa.ttHYC K8TyWKH, h 
1 

II h 
2

- p8CCTOIIHHe OT CpenHeJI 

) HHlKHero II eepxHero OCHOeBHHJ! K8TYWKH, W -'lHCnO eHTKOe e K8Tywxe. 

e 06MOTKH (pHC, 1) p8CnonaranHCb Mel!<lly lliOpaneebiMH llHCKaMH CO Cnllpanb

MH II KpbiUIKOll KaMepbl (pHC, 2), 

::Tee npoeOllHHK8 HCnOJih30ean8Ch Men Hall Tpy6Ka :rJ (0, 7 X 0,15) CM, 1130nHpo

:biM cnoeM KHnepHoA neHTbl TonmHHoll 0,02 eM. Bee o6MOTKH noxphiThi cnoeM 

MOnbl, n09TOMY Cn&UH8nhHOrO B8KYYMHOrO yunOTHeHHII o6~eMa, B KOTOpOM 

b 06MOTKB, He UpOBOllHnOCh, 3KCUepHMBHT8nhHO 6binO nOK838HO, 'ITO p860'lHA 

-5 ( . 2)· ) •10 MM pT.CT. 1,3-2,7 MHIM B o6~eMe K8Mepbl He H3MeHHnCII UpH 

06MOTKB I • (250.;. 500) 8 H naeneHHH OXn8lKll8IOWel! BOnbl - 4 8TM. 

>I KaTyweK C TOKOBB0ll8MH, HMeJOWHeCH no nepHcjlepHH noniOCHbi X H8KOHe 'IHHKOB 

n03eOnHnB MOHTHpOB8Th K8TYWKB H8 llHCK8X CO Cnlip8 nhHbl M II WHMM8MH 

TCKOpHTBnH. 

06MOTK8 HMen8 H838BBCHMbiH HCTO'IHHK nHT8HHII, CT86HnhHOCTh TOK8 KOTOpOro 

-2 -4 
1•10 • npH CT86HnbHOCTH TOK8 e 06MOTKe aneKTpOMarHHT8 !.3•10 , MSrHIIT-

-4 
l30pe C UIBMMHPYIOUIBMB 06MOTK8MB nonneplKHe8nOCh C TO'IHOCTbiO !.8•10 • 

Hz -cocTaensnomeA non11 npoH3eonanoch M8rHBTOMeTpOM Xonn8, TO'IHOCTh 

-4 
r8enHna !.5•10 • 

4 

II • <l>opMHpoeaHBe MarHBTHoro non11 DBKnoTpoHa 

<l>opMBpOe&HHe MarHBTHOrO nonS! eHll8 

8 Cnllp8nbHOM 

H • ( r, ¢ ) = H 0 

naxnoTpoHe / 2/ / 1 -( r )' 
npll lt •2,7 CM, r 00N •8, 

[ 1 + < Cos <-'- - N ¢ ) ] 
;. 

H0 • 1,372 T n , •447 CM 

anSI neATpOHOe 

Bile eapHaUHH 

p8Cna.ttaeTCII H8 nee OTHOCHTenhHO CaMOCTOB TenbHbie 3an8'lll- cjiOpMHpOea

H cpenHero nonS! H • ( r) • 

H8 p11c, 4 npHeene Ho p8nB8nDHoe pacnpeneneHHe cpenHero non11 (xpHB8H 2), KOTopoe 

HeOOXOnHMO 6binO WHMMHpOBaTh C nOMOUlhiO TOKOBbiX 06MOTOK nO pe30H8HCHor o 3Ha'leHHSI 

(KpHB8!1 1 ), 11CXOnHall KpHB811 2 COOTBeTCTByeT CpenHeMy noniO CHCTe M bl CnHp8nhHbiX (2) 

H KOnhUeBbiX (3) WHMM B 3a3ope aneKTpOM8rHHT8, B306palKeHHbiX H8 pHC, 2, Pe3KO HeOnHo

ponHoe M8rHHTHOe none B UeHTp8nhHOJI o6naCTH CBII38HO C HCnOnb30BaHHeM CnHpaflbMbiX 

WHMM C nOCTOIIHHOJ! Bb!COTOJ! II TOnUIHHOJ! no HOpM8nH K cpenHeJI nBHHH CnHp8nH, H8'l8nb-

HbiJ! p8nHyc KOTOpblX COOTeeTCTeyeT r H •7,0 CM. 

none 06MOTOK e M8rHHTHOJI CHCTeMe UBKnOTpOH8 OnpenenHnOCh SKCnepBMeHT8nhHbiM 

nyTeM. H8 pRe. 5 npHeeneHbl P8llH8nhHhie p8cnpeneneHBH nona npu TOKe 'lepe3 o6MOTKY 

100 a, ebllleneHHble npu ypoeHe MarHHTHoro nonS! e 3a3c;>pe anexTpoMarHHTa H 0 ~ 1,4 Tn
1 

nyTeM 83HMYTanhHbiX H3MepeHHll Ha OllHOM nepHOlle CTpyKTypb! MarHHTHOJI CBCTeMbl, 

3KCUepHMeHTbl C 06MOTK8MH nOK838nH, 'ITO B npenenax TO'I,IIOCTH H3MepeHHH npH HC

nonh3YBMbiX 3H8'1eHHHX nona B 3830pe aneKTpOM8rHHT8 BMeeT MeCTO nHHeliHOCTh Mel!<lly 

noneM II TOKOM 06MOTKH H C06niOll8eTCSI npHHUHn cynepn03HUBH M8rHBTHbiX noneJI OllHHO'lHbiX 

OOMOTOK, 

PacqeTbl II SKCnepHMeHTbl nOK838nB, 'ITO anSI n&HHOJI MarHHTHOA CHCTeMbl B03MOlKHO 

p8CC'IHT8~ none 06MOTOK no cjlopMyne eHTK8 npH y'leTe 10-15 OT06p8lKeHHA e noniOCaX 

aneKTpOM8rHBT8 C TO'IHOCThiO llO 10%. 3TO CeHneTenbCTeyeT 0 Cn860M SKp8HHpyiOmeM neJI-

CTBHH CnHp8JlhHbiX WHMM H8 M8rHHTHOe none 06MOTOK. 

113 piiC, 4 II 5 ellllHO, 'ITO BCnOnh3oeaKBe OOMOTOK nn11 cjlopMHpOe8HHII p&30H8HCHOrO 

38KOH8 CpenHero nOnH e UeHTp8nhHOll OOn8CTB 110 panHYC8 r ~ 10 CM IIBnHeTCII M8noaljxjlex

THBHbiM. noaTOMy nepBOH8'18JlhHO OblnO npOH3eeneHO WHMM11pOe8HBB nong e UeHTp8nbHOlt 

o6naCTH C nOMOWbiO UeHTp8nhHbiX KOnhneebiX WIIMM (KpHe8H 3, puc. 4). 

P8C'IeTbl no onpeneneaHIO Toxoe e o6MoTxax nn11 cjlopMHpoe8HHH cpenaero nonS! UHxno-

TpOH8 npOH3eonHnBCh H8 3neKTpOHH<>-Bhi'lHCnHTenDaol! MSWHHe 011 Hl1 no MeTony H8HMeHh-

WHX KBa.ttp8TOB. Ypoee!Ih nong e 3a3ope onpeaenHnCH B COOTBBTCTeHH C pe30H8HCHbiM 3118-

'l e HHeM cpe nHero non11 H8 xoae'!HhiX p 8naycax cacTeMbi, ra e exnan non11 o6MoTox npaKTB'Ie

CKH 6 nH3 0K K H ynJO, 6 b inO n p oeea e ao 11 8 8 p8C'IeT 8 n o WHMMHpOe8HH IO HCXOllHOrO nonH llO 

pe3 0JI8 11C HOrO ypOBII II B H HTe pe8ne P Bll lfYC OB .'\ r • (52,5-7,5 ) CM ll L\ r •(55,0-7,5) CM 
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nps 'lBCne paBBOCTOHlllBX TO'IeK 19 B 20 coOTBaTCTBeBBO. Pacnptneneue 
lll x) 

TOKOB B o6MOT-

Jt8X QnS 9TBX llBYX B8pB8BTOB ~pBBeQeHO B T&6nBU8X II B 

Ta6nsna II 

N II lll IV v VI 

I (a) -335,1 -73,8 -101 ,2 -2,7 -178,4 -230,1 

Ta6nsnalll 

N II Ill 1V v VI 

I (a) -273,0 -135,4 54,3 -323,6 228,6 -563,3 

Pac'leThi noKa3ana, 'ITO MaKCHM&nhHOe OTxnoaease nons B 3&n&HHOA o6nacTB pansycos 

npB 9TOM COCT&BnseT ;!:_0,00!5 Tn H ;!:_0,0080 Tn, COOTBBTCTBeHHO. B UBBTpa1lhBOJI o6naCTK 

sTo OTJtnoaeaHe nocTsraeT -0,0080 Tn nnH nepsoro sapaaHTa, Ha ocaose sTBX pe3ynh

T&TOB pacqeTa 6hlno sbl6paao pacnpeneneHHe Toxa B o6MOTK&X, npsseneaaoe B Ta6nane II, 

H KOHe'IBblll p&llHYC ycKopeHHS 6hrn npBHIIT paBHhiM 
r k •52,5 eM. H3MepeHBH nons B 3&-

30pe sneKTpOM&rHHT8 ·npH 3H8'1BHBSIX TOKOB B o6MOTltaX, npsseneHHblX B T&6nBUB ll , no

K83&nB, 'ITO 9KCnepaMeHT81IbHble naHHble COBn&naroT C p8C'IeTHhiM B npenenaX TJ'IHOCTH 

9KCnepBMeHT8, 

Ha pac, 6 norta3aHhl nsa xapaKTepa pacnpeneneHHH nonB B nesTp&IIbHOll o6nacTH 

( KpHBblB 2 B 3), nonyqeHHble C noMOlllblO pa3nB'IHblX KOH~Hrypansll UeHTpaiibHhlX KOnhllBBblX 

mBMM. Cpenaee none, H3o6paJKeBBoe rtpasoll 2, MOlKeT npasecTH K axcsaiibHOII ne~oKycsposKe 
ny'!Ka B HHTepsane p&llHYCOB fj. r • (8-5) CM, no OIIBHK8M 0 ysenB'IBHHB &MnnBTynhi 8KCB8nh

Hb1X JtOne6aHBJI npH npOXOJKllBHBB STOll o6naCTH COCT8BBT - 30% npB H&npSlKeHBB H8 nyasTe 

20 Kilo none, B3o6palKeHHOe KPBBOA 3, o6n8ll&eT 8KCB8nhHOA ~ortycspOBKOA B se npBBonBT 

1t 3aMeTHhiM cj>a3oBhlM noTepHM 'I&CTHII. OneHKH noK&3&nB, 'ITO nps aanpslKeBBB aa nyaaTB 

20 rtB cj>a3osh!A cnasr cocTasnseT ~ 15°. noaTOMY npenno'ITease !S~Mno OTnaao nocnenaeMY 

sapsaaTy pacnpeneneHHs nons B neaTpan~>aoA o6nacTB ycrtopsTen~ 

Tu rtaK ~opMsposaHBe cpenaero nons cnspan~>aoro usrtnQTPOHa 6blno B OCHOBHOM 

OCymecTBneHO 3a C'leT TOKOBbiX 06MOTOK 0 TO'IHOCTh B3rOTOBneHBS B yCTaHOBltB KOTOpbiX 

COIIMeCTHO C KpbllllltaMB rtaMepbl B CBCTBMOJI cnspanhHbiX lliBMM 6blna QOCT8TO'IHO BbiCOKOll, 

BB3lliHX rapMOBBK nons aaxonBnBCb B npenenax nonycxoB B H& TPe6oB&nB 
TO aMUnHTYllbl 

Qan~>aellmell JtoppertiiBB (psc. 7), 

x) 3B8lt MKJIYC COOTBeTCTByaT HanpaBneHBIO TOK8 B o6MOTKe, npH ltOTOpOM ee none 

aanpasneso npOTBsononoJKBo nonto anezTpoMarHBTa, 

6 

• 

Onpellenease MellB&BBoll nos~pXBOCTB ycKopsTens 6hrno ocymecTsne 

MarBBTOMeTpa Xonna, noason1110mero B3MepRTh p&llB&nh syro KOMUOBaBTY 
141 

HOCTB MarHBTHOrO nons 

Ha psc, 8 npsseQeso pallBan~>soe pacnpeQenease cpeQsero 3Ba'leHHJ 

aeHThi nons B c peQHell nnocKOCTB 3a3opa ( KpBBas 1 ) • B 9TOM cnyqae 
/ 5 1 

BeCBbiX op6HT B BepTBKanhBOM BanpasneBBH Be QOnlKHO npeBbiW8Tb ;!:_( 

llBana3ose p&llBYCOB. PacnpeQenease H r c P&llHYCOM B MarBBTHOA cs< 

pacnpenenaHBB TOKa B V o6MOTKe Ha ::!:_14 a B306palKeHO KpBBOJI 2, 

Ill , 3JtCnapBMeBTbl C ny'lltOM 

HccnenoaaBHs napaMeTpOB ny'IIA ycKopeBBhiX neliTPOHOB sa cnsparn 

npOB3BOnBnBCh C UOMO!Uh!O 3-x npo6BHK0110 n03BDnSIBWBX onpenanliTh non' 

OTHOCBTenhBO neBTPa yCKOpBTens, a TaJtlKa H3Mepl1Th cpenBHA TOK ny'l.l:a 

BepTBKanhBhlll pa3Mep ny'lKa sa pa3nK'IBhiX pansycax onpe11ensncs 

ro B3 npo6BBKOB, ny'IOK sa MBlllellh ltOTOpOrO npB ero UOBOpOTe OTHOCB"I 

nepeKpblsancH sKpasoM, Ha sTOM JKe npo6HHJte c noMOWhiO Y3JtOll no Bhlt 

B3MeBeBBB ee pacnonoJKeBBS OTHOCBTenhHO neHTPanhBOll nnOCJtOCTB 3a C' 

npo6BBX8 MOlltBO 6hlnO B3MepSTh pacnpeneneBHa 'laCTB!I B ny'llt& no BbiC 

T8nhHO yCT8BOBneao, 'ITO ny'IOK xopomo C~OKYCBpOB8B H8 BCeX p8llBYC8X 

ae npaBhlmaeT 1,5 eM, 

MeTonoM 3-x npo6HBKOB 6blno ycTaaosneao, 'ITO no p&llsyCa r • 

ueaTpos op6BT ae npeshlmano 3 CM. Ha KOHB'IBbiX P&llBYCax yc~topeHBs < 

nocTsrano - (5-1 0) CM s ae Morno 6b1Tb o6'hHCHeHo B3MepeaaoA aenB'I 

HHKB nons. Ysena'leHHe cMemeass neBTPOB op6sT, oqessnao, o6'hscaBeTc 

nonHHTenhHOJI a3HMYTanhHOJI HBOl1HOponHOCTH nons 3 8 C'leT ne~pM8!1HB 

nps sartyyMaoA ee OTK&'!Ke. YMaHbweHKe cnssra op6BT DY'IK& nocTaranc 

MKposaaseM c noMOlllbto JKene3HbiX ceKTOPHbiX mHMM, pacnonaraeMbiX B 

0,5 CN, MBlKllY KpblmltaMH KB.Mapbl B nontoeaMB aneJtTPOMarBJITa, lllHMMlo 

Ha cj>a3e M8KCBM81lhBOrO CllBHra Op6HTbl. nps HCnOnh30BaBHB CeKTOpHblX 

MeTpaMH /j.R •(60-52) CMzfj.h -<>,4 CM H fj..p-60° CMemeaHe op611T 

no senB'IHH (1,5-2,0) CM, 'ITO noaaonano nony'IHTh MaKCHMan~>ayto saepr 

AeliTpoaos - 13,5 Mas. 3KcnepBMeHTbl noKaaanH, 'ITO nps llOCTHrHyToll 

poBaHHS M&rHHTHOrO nons MBHBM&nhHOe HanpHlKBHBe H8 nyaHTe, npB ItO'! 

ycKopeHHe neATpoaos no aaeprss - 13,5 Mss, cocTaBniiJlo 15 xs, Ha p1 

pacnpe11enease ToKa no p&llBYCY nps llBYX 3Ha'leBBHX ycKopstomero sanp 

Te 15 H 40 KB, B3 KOTOpOrO BHllHO, 'ITO cj>a30Bble noTepB ny'IK8 HeBenBK 
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CneJtyeT OTM&Ta-n., 'ITO JtOCTBrayTaa TO'lBOC'Mo cTaiSBl1B3AilBB M&rHBTBoro nona 

-4 
8ll91CTpOMarHHTa B 06MOTOJC ;t.8•1Q SIBllaeTCa B8J10CTaTO'lBOll IIJIB J111BT811bHWX 8JCCn&pBM&B-

TaX C n)''liCOM 'laCTBll, 

B 3axn~'leaae asTopw swpa~~ 6naroJtapHOCTb B.A.Bw'lxosy 3a KOHCTpyxpoaaHBe 

CHCT&Mbl TOKOBhiX 06MOTOK, A.H.BynaTOB)' 3a pa3pa60TJC)' CIICT911lbl IIHTaHBa, n.n.Baca

ll&BCKOll 3a o6ecne'l9HH9 H8J19lKHOll paiSOTW npBISOpOB )11111 B3MepeHBa M&rHBTHOrO nona, 

M.M .Aaam.esy B n.T.Pw 6aKOB)' 3a noMOIIU> B IIJIOB9J19HBB a JCcnepBM&BTOB. 

nPI1nO>KEHI1E 

B oaMOlKHOCTb y c Kope HHII npOToeos no aaeprHH - 18,5 Mas 

HanH'IBe T OK OBbiX o6MOTOK a MarHHTHOA CHCTeMe cnapam.aoro nHKllOTpoaa noaaonSI

eT p eWHTb BOUpOC ¢opMHpOB8HHSI MBrHHTHOr O ITOllll 6e 3 pa360pKH BBK)')'MHOl! K8M9pb1 ,!111SI 

nepeB0.!1 8 )'CKOpHT9n51 B p&lKHM y CKOp9HHSI npOTOHOS, J1CXOJ1SI H3 M8KCHM811bHOrO 3 H8'19HBII 

'18CTOTbl p e30H8 HCHOJ! CHCTeMbl ,!111!1 .!18HHOrO nH KllOTpOH8 

aor o non !I s neHTpe 6bt ll Bht6pa a pasHbtM H o • 1,170 Tll 

f o• l8,5 M ru, y posem. MaraaT

f 0 • 17 ,9 Mrn). npa aTOM 

3 H8'19HHH n onH MOlKHO n ony'IHTb npoTOH bt c aaeprael! - 18,5 Mas aa KOHe'IHOM P8J1Hyce 

)'CKOpeHHSI rk • 5 2,5 CM, 

H a pac, 10 npueenea peao aaHCHhtl! 3BKOH pacnpeJteneHHB cpenaero MaraaTaoro nonH 

C p8,!1H)'COM ,!111B npOTOH OB (KpHBBll 1) , J.1 3MepeHHB B MSrHHTHOH CHCT&Me llOKB3 8 1111 0 'ITO 

UpH )'M&HbWeHHH T OKB B OCHOBHOl! 0 6MOTK9 3 lleKTpOMarHHTB U npu TOK8X 8 WHMMHp~WBX 

o6MOTKax, npHseneHHbtX e Ta6nHue IV , OTKnoae uHe c<jlopMHposaaaoro nonB e aaaope 

(KpHBBSI 2) OT Tpe6yeMoro (KpHSBH 1) He npeBhiWBeT ±_0,0015 T ll B liHT9pBBll9 p8,!1H)'COB 

1\r • (52 ,5- 15 , 0) CM, Cnan nonH e neHTpallbaol! o 6nacTH panuycoe Tax JKe KBK H npu nell-

TpOHHOM SBpliBHTe He UpHeeneT K 38M9THbiM <jla30BbiM llOT8p9M, 

T a 6 n H u a IV 

N II Ill IV v VI 

I( a) - 335 , 1 - 73,8 -101,2 0 - 178 , 4 106,0 

PacnpeJten e HHe 8 MITllHT)'J1bl OCHOBHOli rapMOHHKH c p8J1B)'COM H
6
(r) IIJIHB9J19HO 

HB pHC, 10 ( KpHBBSI 3), Pac'!eT ITOKB3 8111 'ITO '18CTOTa aKCH8llbHbiX Kone6aHHA QZ B HH-

Tepsane p8J1H)'COB tl r • (20-52 ,5) CM H3M9HB9TCB KBX H B Cll)"'B9 J19ATpOHOB OT 0,08 

J10 0,16, 'ITO SIBllSieTCB J10CTBTO'IHOA B9llB'IBHOA .!111B OCyw eCTBll9BHB BKCH811bHOA ¢oKyCII-

pOBKH )'CKOp9HHbiX npOTOHOBo 
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Pyxonacb noc Tynana B H3.!18T&llbCKH A OTnen 
8 Mall 1965 r. 

Pac. 1. CaCTeMa TOKOB&IX o6MOTox B c6ope. 
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[)TMQTBTb, 'ITO llOCTBrJlYT&SI TO'IBOCTb CT&6BJIB38llBB M&rHBTBOrO 1101111 

-4 
a B 06MOT01t ;t.8•1Q IIBIISieTCSI H81l0CT&TO'IBOA npB llllliT81IbllhiX 91lC118pBM8B-

qaCTBil. 

eHae aaTop~ a~pa*4~ 6naroaapaocn. B.A.B~'IIOBY 3a IOBCTpyapoaaBBe 

biX 06MOTOK, A.H.BynaTOBY 38 pa3pa60TIY CBCTe~ IIBTaBBII, n.n.Baca

ICIIe'leHHe H81l8lKHOA pa60T~ 11pB60pOB llllSI B3M8p8HBII M&rBBTHOrO IIOnll, 

H n. T .P~6aKOIIY 3a IIOMOillh B 11p0B81l8HBB 91tCII8pBM9HTOB. 

nPHJIO)I<EHHE 

BoaMOlKHOCTb ycKopeHHH npOTOHOB ao aaeprHH - 18,5 Maa 

rOJ<OBbiX 0 6MOTOK B MBrRHTROA CHCT8M8 CIIHpallbROro D.BI<IlOTpORa ll03BOIIH-

)OC ~opMHpoaaHHH MarHHTHoro nonH 6e3 pa36opKH aaKyyMaoA I<aMepbi anH 

IHTGIIH B p e >KHM y CKOpeHHH DpOTOHOB, i1CXOilR H3 MaKCHMallbHOrO 3Ha'I8HHH 

l HCHOfl CHCT8Mbl lliiH ll8HHOr o D.H ltnOTpOHB 

•HTpe 6bi ii Bbi6paH paBHbiM Ho •1,170 Tn 

f o •l8,5 Mrn, ypoaem, MarHHT

f 0 •17 ,9 Mrn). npa 9TOM 

MO>KH O rr ony 'IHTb rrpoTOHhi c aHeprHell - 18,5 Maa Ha KOHG'IHOM paaayc e 

•52,5 CM, 

0 rrpaaeneH pe3oHaHCHbiA a aKOH pacrrpen eneaaB cpeaa ero MarHHTHoro rronR 

a 1Ip OTOHOB (KpHB8H 1). l13MepeHHH B M8r HHTHO A CHCT8 M8 IIOKa3 anH, 'ITO 

H TOKB B OCHOBHOll 06MOTK8 31I8KTpOM8rHBT8 II IIpH TOKaX B liiH MMBpYJOIII.HX 

.eneHHbiX B Ta51IHII.8 IV , OTKIIOHe iiH8 C~OpMHpOB8HHOro IIOIIR B 3830pe 

Tpe6yeMoro ( Kpuaa 5< 1) He 1Ip8Bbllii88T ;t.0,0015 TII B HHTepaane p anHyCOB 

,0 ) eM. Crran nonsr a ueHTpallbHOl! o5nacTH pannycoa TaK >Ke KBK H npH nel!

!Te He 1IpHB81leT K 3aMeTHblM ~a30BbiM IIOT8p9M, 

T a 6 n R u a IV 

II Ill IV v VI 

-335,1 - 73 ,8 -101,2 0 -178,4 106,0 

IeHHe aMrrnHTYAbl OCHOBHOA rapMOHBKH c PllliBYCOM H
6
(r) npaaeneHo 

I<Basr 3). Pac'leT noKaaan, 'ITO 'IBCTOTa a~tcaaru.&biX Kone6aHBA Qz a HR-

oa l'J. r • (20-52,5) CM H3M9RII8TCII Kai< H B cnyqae neiiTpOROB 0T 0,08 

IIBIIH8TCII llOCTBTO'IHOll BQIIB'IBBOll lliiR OCyllleCTBII8BBII aKCB81IbBOil ~ltyCII-

"'blX RpOTOHOB. 
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PyKOIIHCb IIOCTyllHII8 B H31laT91IbCKHil 0Til91I 
8 MBH 1005 r, 

Psc. 1. CsCTewa TOI<OBbiX o6MOTOK a c6ope. 
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J CpeiJHRR nnoc~rocmb 
-!----·---·--·--·--·--·--·-- --·-- ·---·--·---

1 

I 

l'lae-..u6 

'~l 
D "w 

PHc, 2. CxeMa pacnonoJKeHBH TOKOBbiX KaTymeK, cnHpallhHhiX H KOIIhlleBblX 

WHMM B 3830pe 9fieKTpOMBrHHT8, 

1. KphlmKa BBKYYMHOA KBMepbl, 2. CnapaJlhHble mHMMbl, 8. Koaeq

Hast KOIIhlleaaH WBMMa, 4. UeuTpBIIhHble KOJlhlleBble WBMMbl, 5, To
kOBhle KB.TylD.XH. 

10 

r 

Pac. 8, PacuonoJKeBJie T.OKOBB®OB B Kawepe nnnoTpoJ 
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CpeiJHRR nnoc~rocmb 

flllaCI.IIIIttl6 

'~l . "" 

!, Cxeua pacnonolKeHBSI TOKO&b!X KaTymeK, cn&pam.Hhlx H Kom.neabi.X 
WHMM B 3830pe aneKTpOM8rHHT8, 
l, KpbimKa BSKyyuuoli KSMepbi, 2. Cuzpa1lhHble WHMMbi, 3, Koue'I

HSSI KOIIhll&BSSI WHMMS, 4. UeHTpam.Hble K01lhll&Bble WHMMbl, 5. To
J<OBble K8TylllKH, 

[ 

Puc, 3, PacuonolKene TOKoaaonoa a J<auepe ll&KnoTpoua. 
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H#(t) 
(mnJ 

1,551-------, 

10 20 JQ l,q so 60 ?:(c~<) 

Puc, 4. 3aaHCHMOCTb cpenHel'o uarHHTHoro nona oT panayca, 

1, Peaoaaucuaa I<])BBaa cpenuero nona nns neltTpoHoB npu H
0
•1,372 Tn, 

2 a 3 - cpenuee none no a nocne y cTauoaneHBa neaTp81IbHbiX K01IbAeBbiX 
WBMM, 

12 

IO,·H,(1L-----,------~-----~----~~----l-(mnJ 
20 

101 1 \ I \\ f\ ~" I 

I I \ I \ ~ \ I \ \! s \ \ \ \ \ 

0 

-2,5 . ..___ ___ _l_ _ _ _ _ ..L_ __ ~_j_ ____ _j_ ___ __j_ 

Puc, 5, none TOK08b!X OI5MOTOK B MarHBTHOll CHCTeMe AHKnOT" 
( H

0
-l,4 Tn, I= 100 a), 

13 



•) 

10 20 JQ ~0 so 60 t(c,.,) 

3asacaMocTb cpe.QBel'o MarBBTaoro non,. oT pa.Qayca, 

l, PeaoaaRCBaR xpBBaR cpe.QRero nonR .QnR .Qel!TpOROB npa H 
0

• 1,372 Tn, 

2 B 3 - cpe.Quee none .QO B nocne ycTauosneHBR ueuTpallbHbJX Kom.nesbJX 
WHMM. 

12 

,O,_H~(·L _____ .------~-----~----1-----r----l (mA) 
20 

fOI 1 \f \ F\~" I I 

sl I \ I\ t \ I\ \J I \ \\ \ \ 

'I + f'=9s ~fui£$)5 t •t~' 
-2) I I I r:--· =--=1 1 

Puc, 5, none TOKOBbiX 06MOTOK B MarRBTHOl! CHCTeMe IIBKnOTpOUB 
( H0- l,4 Tn, I ~ 100 a). 

13 



fO!H, 
(m.<} 

H1 (t ) 
("J.A) 

f,l;l L_ ___ ---, 

f,J'k t I I I ~· I 

60 !(~1'1) 

Puc. 6. CpenRee MaruuTuoe none uuxnoTpoua npu Toxax a o6MOTxax, npuseneHRbiX 

B Ta6nuue II U p83nH'<HbiX KOHcpurypaliUSIX neRTp81IhUhiX KOJihlleBbiX WUMM. 

~~------r-------r-------,-------.-------.-----~ 

liS' :± I I /f /t \ I I 

0 
JO f(J 20 w so 60 'T.(CI'f} 

Puc. 7. AMnnuTy.llhl uuawux rapMoHHK MaruuTHoro nona uaxnOTpoaa. 

......,_. BMnnHTY.IlB nepsoA rapMOHHKH, <>-1:)-0 BMnnHTy.llB BTOpoll r'BpMOHHKH. 

14 

f0~f4 /:r, 
(-nA) 

M~----~-----r----~----~-------

-~sl I I I ;:/"', I !?/ 
- t,O ~-----L _____ L_ ____ _L _____ L_ ____ _L __ 

Puc. 8. Pacnpeneneuue panuanbuoA KOMnoueRThl nonR H r (r) a cpenH 
aaa opa. 
I. Pacnpeneneuue H (r) 

2. 3asucRMOCTb H (~ 
ua :!:. 14a. ' 

J(•«) 

. .u 

~· 

IS 

,. 

.s j· 

~ 
D " "" 

(npH CHMMeTpH'IHOM nHTBHUU 
npu nepepacnpeneneRuu TOKa a 

v • • M.I 

V,=IS•I 

K.S 

v 

... II R u Zt<•J 

Puc. 9. Tox n yqxa B aasucuMocTR oT PB.IlHyca npu 
pa3nH'<RhiX HanpHlK9HH!IX Ha .llYBHTe. 

15 



60 'l{<"H) 

CpenHee MarHHTHOe none UHIWOTpoHa npa Toxax a o6MOTxax, npaaeneHHhiX 
a Ta6nHue II H paanHqRwx KOH~Brypauasx ueRTp8nLRwx KOnLueawx WBMM. 

w so 60 ~(C'f} 

,ffiJIHTYJlW HH3WHX rapMOHHK M8rHBTHOrO nonH UHKnOTpOH8. 

___. 8Mnn&Tyna nepaoli rapMOHHKH, ()-0-.<) 8MnnHTy)la BTOpoli rapMOHHKH. 

14 

tOlH,(l, 
( •nnJ 

0.5 ~----~----~-----,------.-----~-----~ 

-o.s j I I I i"~ ===J.L .I 
t (CH} 

' (0 ~--------~----------~-----------L-----------L----------~--------~ 

Pac. 8. Pacnpenene HHe panHanbHOli xoMnoHeHTW non>1 H r (r) a cpen Heli nnocxocTH 
a aa opa. 
I. PacnpeneneuHe H (r) 
2. 3aBHCHMOCTb H (~ 

Ha .:!:_ 14a. r 

Jr~coJ 

"' 

~~ 

r$ 

18 

.s j. 

~ 
0 18 N 

(npH CHMM9TpHqHOM nBTBHBH 
npH nepepacnpeneneHaa Toxa a 

v.. '(Jd 

v, =t.fd 

.Ill II Sl1 ., Z(<-o<J 

Puc. e. Tox nyqxa B 3BBHCHMOCTH OT P8llHyca npH 
paanHqHWX Hanp>llK9HBSIX H8 llYBRTe. 

15 
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Hz (z) IH6(z) 

60 Z(t:M} 

Pac. 10. PanaanhHBH aasHCHMOCTb cpenHero nang a sapHBUHH nnH npOTOHHoro sapHa&Ta. 
I - peaoHaHCHBH Kpasag cpenHero nonH npH H o •1,170 Tn. 

2 H 3 - cpenuee none H B8pH8UHH npH y MeHbW9HHH TOKB B OCBOBHOA 06MOTKe 
aneKTpo.MaruH Ta H TOKax s WHMMHPYJODlHX o6MoTKax, npaseneHHbiX s Ta6naue IV 


