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© 1976 06'!>e<)uHeHHbiU UHCIIIUIIIYIII Ji<}epHbiX UCCAe<)oaaHUU )ly6Ha 

KPATKOE Oni1CAHI1E nPOTOTI1nA "KYTI1" 

11 H :tK e K Top oM nporoTima KYTI1 smngercg nuaeilHhrfi 

uanyKUHOHHbiil: ycKopurenb aneKrpoaoa Cl1flYHll /I/, na

paMeTphi KOToporo a onuchmaeMOM arane aananKu KYTI1 

6binH cnenyJOWHMH: MaKCHMaJlbHhiH TOK ycKopeHHhlX 
8neKTpOHOB - 700 A, 8HeprH5I aneKTpOHOB 2-7-2,4 MaB, 
llJlHT8JlbHOCTb HMllyJibCa TOKa COCT8BJl5IJla 5~20 HC H MOr

na 6biTb H3MeHeHa nyTeM COOTBeTCTBYJOWeil: HaCTpOHKH 

pe3yJibTI4pyiOmero HMnynbca yCKOp5IIOillero Hanp5I:tK8HH$! 

Cl1flYHllA, conep)l<amero 30 He3aBHCHMhiX HMnynhCHbiX 

reHepaTOpOBo J1CTO'IHHK 8Jl8KTpOHOB HHllYKUHOHHOrO yCKO

pHTeJlg Bhmonaea aa 6a3e xononaoro Karona, pa6oTaJOme

ro a pe:tKHMe Heil:rpanu3aUHH npocrpaHcraeHHoro 3apgna/2{ 

3HepreTH'I8CKHH pa36poc 8Jl8KTpOHOB B HMllyJibCe TOKa, 

HH:tKeK THpyeMoro Ha paBHOB8CHYIO op6HTY, MOr 6hiTb 
llOCTHrHyT -1-3% II 3aBHC8Jl OT HaCTpOHKH yCKOp$!10ill8H 

cucreMhi HH:tKeKTopa. 3MHTTaHc ny<JKa npa E-2,4 M8B 

< 30 " Mpan·cM. Aaana3aropoM aaepreTH<JecKoro pa36po
ca H 8MHTTaHca cnyMHna MarHHTHa5I cucTeMa KYTI1. 

BaKyyMHa5I KaMepa reaeparopa 3apsnKeHHhrX ropoa 
(anre3aropa) npencraangeT co6oi1 MerannaqecKyJO caap

HYJO KOHCTpyKUHJO, BblllOJlH8HHYIO I13 JlHCTOBOH Hep:tKaBeJO

meil: crana ronmnaoil: 8 = 0,5 MM (p a c. 1). EoKOBhie 

llOBepXHOCTH (1) KaMephl C U8Jlb!O YB8JIH'I8HH5I MeXaHH'Ie

CKOH npO'IHOCTH H yMeHhill8HH$! paCCTO$!HH$! M8:tKllY llY'IKOM 

H creHKaMH a npouecce C)I{BTIISI KOJibUa nenanH c<flepaqe

CKoil: <flopMhi. CreHKH KaMephi BhlllOJIH$!JOT poJ1b aneMeHTOB, 

yMeHhmaJOWHX 83HMYT8JlbHy!O COCT8BJlSIIOillYIO 9JleKTpH'Ie-
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CKOPO rrong rryqKa rrpH B03MOMHOM pa3BHTHH 83HMYTBnbHOH 

HeyCTQHqHBOCTH, qTQ IT03BOn5IeT ITOBb!CHTh npeaenhHbiH 

YCTQHqHBbiM TOK KOnbUB /I/. llng noaasneHHB pe30HBHCHbiX 

HeycToii:qHBOCTeii: Ha C06CTBeHHb!X MOaax KBMepb! H BOnHO

BOaHhlX pe30HBHCOB Ha ITOcneaHHX 3TBITBX CMBTHB KOnbUB 

H npu ero ycKopeHMH npuMeHBnacb MerannuqecKag Tpy6a 

(2) 1 KOTOpBSI oaHOBpeMeHHO BBnBeTCB COCTBBHb!M aneMeH

TOM ycrpOHCTBa ¢opMHpOB8HHSI HMrrynbCHOH CrpyM HeHT

panbHOPO P838 anSI 38Ppy3KH aneKTpOHHOPO KOnbUa HO

H8MH. Ha o6eqaftKe BaKyyMHOH KaMepbi HMeercSI pSia na

Tpy6Kos, npeaHa3Haqeuuwx anSI pa3MemeHHSI ycrpoAcrs 

asoaa rryqKa B aaresarop (3), KoppeKropa rpaeKropuft 

qacruu (4), ycrpoAcrsa c6poca aneKrpouuoro KOnbua 

( 5) 1 aneMeHTOB aHaPHOCTHqeCKOA arrnapaTypb! H BBKYYM

HOH OTKaqKH KBMepbi. llsa OCeBb!X rrarpy6Ka (6,7), OCHOB

HOe uasuaqeuue Koropwx - pasMemeuue ycrpoiicrsa ¢opMH

posaHHSI HMrrynbCHOH CTpyH HeifrpanbHhlX 8TOMOB (6) H 

BbiBOa HarpyMeHHOPO HOH8MH aneK TpOHHOPO KOnbUa ( 7) 1 

Ha HeKOTOpb!X 8TarraX HanaaKH HCITOnb30B8nHCb ang pa3-

MerueHHB aneMeHTOB aHaPHOCTHKH. 

YcHnHB, OKa3biBaeMbie Ha nosepxuocrb KaMepbr arMoc

<iJepHbiM aasneHHeM H HMrrynbCHbiMH MarHHTHbiMH TIOnSIMH, 

nepeAatoTCB Ha aaa reKcronHTOBbiX KOnhua (8) nocpea

crsoM TOHKHX MeTannHqeCKHX paCTSIMeK. 

Mar H H T Hag c H c T eM a aaresa ropa ua nepsoM 

aTane uanaaKH KYTI1 cocToSina H3 qerbrpex nap HMrrynhc
HbiX KaTyllleK /3/. 

KaTyWKH nepsoA cryneHH TIHTaiOTCSI HMTiynbCHb!M TOKOM 

.::LnHrenbHOCTbto 11 Me. CTeHKH KaMepbi npaKruqeCKH npo
apaquw anSI nong 1 cryneuu. 

Llmnenhuocru TOKOB II , III H IV cryneueii - 1,2; 
1,6; 1, 7 MC, cooTaercrseHHO. XapaKTepuo/ speMB npo-

;4 
HHKHOBeHHSI noneif B KaMepy - }50 MKC 1 • AMrrnHTyabi 

roKos: I cryneHH - 2,5 KA; II - 6,0 KA; III- 4,5 KA; 
IV - 5,0 KA. 

l13MeHeHHeM nonoMeHHB 06MOTOK, 8MllnHTya TOKOB B 

KBTYlllKBX H MOMeHTOB BKntoqeHHB cryrreHeH OTHOCHTenbHO 

MOMeHTa HHMeKUHH MOMHO nonyqHTb 6onblll0H Ha6op ll -

rpaeKTOpHH rryqKa. 3Ta B03MOMHOCTb HCITOnb30BanaCb llpH 
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HBCTpOAKe pe*HMB C*BTHH C MHHHMBnbHhlMH TIOTepHMH 

'!BCTHU. 

BBOA IIy'!KB Ha HH)!(eKUHOHHY!O op6HTY 

OCy!lleCTBnHnCH C IIOMOlllb!O CHCTeMbi 1 rrpeACTaBnHIO!ll8H 

co6oA COBOKYIIHOCTb 9KpaHHpyiO!llHX, KOMIIeHCHpy!OlllHX ll 

¢oKycnpyiO!llHX yc rpoAcTB (pH c. 2). 3KpaunpoBKa rry'!Ka 

OT pacceHHHhlX rroneA MBrHHTHOH CHCTeMhl aaresaropa 

ocymecrBnHnacb 9KpaHOM (1). Ha rrocnenneM ararre rpau

crroprnpoBKH rry'!Ka none anresaropa KOMrreucnpoBanocb 

HMIIynbCHbiM MarHllTHbiM rroneM TOKOBOH IIeTnH (2). JlnH

TenbHOCTb HMIIynbCa TOKB rreTnll - HeCKOnbKO COTeH 

uauoceKyHn. PacceHHHhle rronH rrernn, B CBOIO oqepeab, 

9KpBHHpOBanHCb TOHKHM MeTannH'!eCKHM 9Kp8HOM (3). 
Hannqne aKTHBHOA rrernn nu¢neKTopa rrosBonHeT rrpoH3BO

AllTb perynnpOBKY yrna Bnera IIY'!KB a TeM CBMbiM Me

HHTb MeCTO rrepeceqeHI1H ero TpaeKTOp1111 C paBHOBeCHOll 

op6!1TOH, pan11yc KOTOpOA MeHbWe pannyca !1H)!(8KUI111. 

Heo6xoanMOCTb aroro o6ycnoBn!1BaeTCH KOHe'!HhlMll no

rrycKaMH HB yCTBHOBKY KOppeKTOpa TpaeKTOpH11 IIy'!KB 11 

B03MO:ii\Hb!MH H3MeHeHI1HMI1 B H8KOTOpb!X rrpeaenaX IIOKa-

38TenH crrana MarH11THoro rronH n B rrpouecce uananKn. 

QJOKYCI1p0BKB ny'!KB OCy!lleCTBnHnaCb OAHOpOAHbiM Mar

H11THbiM rroneM ¢oKyc!1pyiO!llero coneuonna (4). n11usa (5) 
cny*nna anH rroncrpoAKI1 rrono*eHHH KpoccoBepa 11H*eKTH

pyeMoro rry'!Ka ua BhlXOAe nu¢neKTopa. 

Jlng KOMI18HCBUllH a<}J<}JeKTOB, CBH38HHbiX C rrorpeWHO

CTHMI1 !OCTI1p0BKI1 CHCT8Mbl 1 cny)!(Hna OTKnOHH!OlllBH n!1H38 

(6) 
1 

C03AB!OlllBH IIOIIepe'!HOe, OAHOpOAHOe ITO C8'!8HH!O 

rry'!Ka, Marunruoe none, aMrrn11ryna H uarrpaBneune KOTopo

ro Morn11 MeHHTbCH. B Mecre pacrrono)!(eHHH OTKnOHHIOllleii 

nHH3bi MarH(1THb!H 9KpaH OTCyTCTBOBan. 

MaKC(1M8nbHbiH TOK 1 KOTOpb!H 6bin !1H)K8KTI1p0BBH B KB

Mepy anresaropa, cocTaBnHn OKono 600 A. OcHOBHhle 

9KCIIep!1M8HThl 6hln(1 IIpOB8A8Hhl IIpH TOKBX !1H)!(8KU1111 

200-'-300 A. 
Koppe K Top T p a e K Top n (1 rr y q K a rrpencTaBnHeT 

co6oA rronocKOBYIO n!1H(1!0 1 no KOTopoA pacrrpocrpaHHeTCH 

rrorrepequa9 TEM -Bonua /I/. On(1H ns :::>neKTpoaoB n(1HI1H 

('!MeeT rrpononbHbiA pas pes ( lllenb) anH Bb!Bona C:ii(I{MaiO-
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me roc H KOJihua. f1 onepeqHoe ceqeHue JIHHH H H3o6pa1KeHo 

Ha pH C. 3. 1,2 - 3Jl8KTp0Jlbi JIHHHH, 3 - CTeHKH KaMepb! 

anre3aropa. CymecTBYIDT nse o6nacru c orHocarenbHO 

OJlHopOilHbiM noneM. 06nacrh I HaxonurcH Me)I(JlY 3JieKT

ponaMH, o6pa3yiDlUHMH JIHHHID. Pa3Mephr 3Tofi o6nacra 

__£ 

·. f 
'--.:.-. 

-~ 
Puc. 3. f1onepe4Hoe ceqeHue nonocKoso.H nRHHH KoppeK
Topa TpaeKTOpHH nyqKa. 

onpenenHIDTCH KoH¢urypauae.H 3neKrponos H B cymecr

syiDrueM BBpHBHTe KOppeKTOpa, C yqeTOM orpaHH48HH H 

p83MepOB JIHHHH CTBHKBMH KBMephl, COCT8BJIHIDT 

40 X 40 MM 
2 

npH HeOJlHOpOJlHOC TH nong 1 Oo/o H 

25 X 40 MM 2 npH 3o/o HBOJlHOpOJlHOCTH. flpu pa3pa60TKe 
KoppeKropa npennonaranocb ucrronb30BaTh B Kaqecrse 

oCHOBHOfi o6nacrhl. 3KcnepuMeHThl no 3axsary 3JieKr

poHHoro nyqKa rroKa3anu, qro anH ocymecrsneHHH KoppeK

UHH nyqKa snonHe npuronHa BHewHHH o6nacrh II , KOH

¢arypaUHH none.H B Koropo.H onpenenHeTCH reoMeTpue.H 

8 

3JleKTp0JlOB ( 1) JIHHHH H CTeHOK KaMepbr (3). floCKOJlb

KY 3Ta o6nacrh 6onee wapoKaH, qro ynpomaer HacrpofiKy 
pe)I(HM8 38XB8T8, BCe nocJieJlHHe 3KCnepHMeHTbl npOBe

JleHbl npH pa6oTe B Hefi. 

f10JIOCKOB8H JlHHHH KOppeKTOpa HBJIHeTCH npoMe)l(y

TOqHbiM 3JleMeHTOM <iJHJlepa, COeJlHHHIDlUef'O HMnyJihCHhiH 

reHeparop c cornacosaHHOfi Harpy3Kofi. HMnyJihCHhlfi re

Heparop BhlnOJIHeH Ha 6a3e HeJIH:HeHHhlX <iJeppHTOBhlX JlH

HHHo AMnJIHTyJla HanpH)I(eHHH 1EM -BOJIHbl - JlO 70 KB, 
JlJlHTeJihHOCTb HMnynhCa - OKOJIO 100 HC. 

K ¢opMe HMnynbca HanpH)I(eHHH reHeparopa KOppeKTo

pa npeJl'bHBJIHIDTCH 2 OCHOBHbiX Tpe60B8HHH: 1) JlJlHTenb

HOCTb cnana HMnynbca Jl0Jl)I(H8 6hlTb 3HaqHT8JlhHO MeHb

we BpeMeHH OJlHOI'O o6opoTa qacTHU Ha paBHOBeCHOH op-

6aTe, paBHOI'O 7-8 HC; 2) aMnJIHTYilhl nocneH:MnynhCOB 

He JlQJl)I(Hbl npeBbllli8Tb 10o/o aMnJIHTYilbl OCHOBHOI'O HM
nynhca. 

CymecrsyiDlUHH sapuaHT HMnynhcHoro reHeparopa no-

3BOnHeT ¢opMaposarh cpe3 HMnynhca S 1 He. Ho rrony

qeHHe T cp ~ 1 HC CBH38HO C JlOBOJlbHO TlUaTeJibHOH Ha

CTpOllKOH pe)I(HM8 reHeparopa, KOTOpaH nOBC8JlH8BHO He 

npOH3BOJlHJl8Ch, H n03TOMY KOppeKTOp 06bi'IHO pa60T8Jl 

npa 'cp = 1,5 - 2 He. CoorHoweHue aMnnuryn nocneuM-
nynhCOB H OCHOBHOI'O HMnynhca .:S 0, 1. 

B pe)I(HMe onHoo6opoTHoro 3axsara, B KOTopoM 6hrna 

rrposeneHhl pa6oThl nepsoro 3Tana HananKH npororuna 

KYT Y1, KoppeK rop rpaeK ropuu rryqKa pacnonarancg Ha 
1T 

83HMyTe e = -2- H HMen npoTH)I(eHHOCTb +300. B 3TOM 
v -

r • 
pe)I(HMe ycpenHeHHhlH no qacrauaM nyqKa HMnynhc <mr> 
nOJIHOCThiD I'8CHJICH noJIHMH KOppeKTOpa H nyqoK, HH)I(eK

THpOB8HHhiH Ha op6ury panuyca ( 40 CM), 6onbwero, qeM 

p8JlHyC paBHOBeCHOll op6HTbi ( 35 CM), npOJl0Jl)I(8Jl CBOe 

JlBH)I(eHHe 6e3 KOrepeHTHb!X Kone6aHHH no p8BHOBeCHOH 
AnE 

op6are. flpa 3TOM, ecna BhmonHeHo ycnosue --J- << 1, 
"s 

rae n 8 - noKa3aTeJih cnana MarHHTHoro nonH anre3aropa, 
n E - noKa3arenh cnana noneil: KoppeKropa, 

9 
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E 0 = E (1 + f3)- 3~~K THBHag Hanpg*eHHOCTb nong KoppeK

Topa, ~ - OTHeCeHH89 K CKOpOCTH CBeTa CKOpOCTb 'laC

THU, TO B03MyiiieHH9 oru6aroiiieH llY'IKa He3Ha'IHT8JlbHhi. 

Haqanbaag cKopocTb ny'IKa, noiiieniiiag aa sTopoii 

o6opOT1 CHOBa OTKJIOH98TCSI KOppeKTOpOM H B llaJlbHeHIIIeM 

6yaeT noTepgaa. MoMeHTy speMeHH, Koraa TOK ny'!Ka Ha 

HeB03MyiiieHHOH op6HTe llOCTHraeT MaKCHMaJlbHOI'O 3Ha'le

HH91 cooTBeTCTByeT 6hiCTphiH cnaa noneii TEM -sonHhi 

JlHHHH KOppeKTOpa, Cll0C06CTBYIDIIIHH ~OpMHpOBBHHID TOKa 

Ha HeB03MYIIIeHHOH paBHOBeCHOH op6HTe. 0cTaBIIIagcg 

'18CTb ny'IKa COBepiiiaeT KOne6aHH9 C Ha'!aJlbHOH aMllJlH

TYllOH H TepSieTC9 Ha HH~JleKTOpe. 

flpH COOTBeTCTBYIDIIIeii ~OpMe HMllYJibCa BOJlHhi KOppeK

TOpa B03MO*eH 3aXBaT llBYX If 6onee o6opOTOB 1 HO npH 

3TOM B03paCTaeT aMnJIHTYllB 6eTaTpOHHhiX KOne6aHHH 

3aXBa'leHHb!X 'laCTHU, llOCKOJlbKY npH TaKOM BapH8HTe 

KOppeKTOpa He yaaeTcg OllHOBpeMeHHO llOJlHOCTbiD nora

CHTb KOI'epeHTHhle KOJie6aHH9 B KB*llOM H3 3aXBa'!eHHhlX 

o6opoTos. 

Y c T p o ii c T B o c 6 p o c a n y q K a npencTasngeT 

C060ii TOKOBYID neTJIID1 C03llaiDIIIYID JlOKaJlbHyro HeOllHOpOll

HOCTb Mai'HHTHOI'O rrong, KOTOpag npHBOllHT K OTKJlOHeHHID 

ny'IKa H llOTepe 3aXBa'leHHh!X 'laCTHU Ha H3MepHT8JlbHhiX 

ycrpoiicTsax unu HH~neKTope. YcTpoiicTBO no3sonSJ:eT 

npOH3BOllHTb c6poc ny'IKa B nro6oii MOMeHT OT Ha'!ana 

CyiiieCTBOBaHH9 ny'IKa Ha paBHOBeCHOH op6HTe llO HeCKOJlb

KHX MHnnuceKyHll B pe*HMe pa6oTbi c I cryneHbro Mar

HHTHoro nong H no -30 MKC B pe*HMe c*aTHSI co II 
CTyneHbiD1 KOI'll8 3Jl8KTpOHHOe KOJlbUO eiiie He Bh!IIIJlO H3 

o6naCTH ll8HCTBH9 llOJlSI neTJIH c6poca. 

n H a r H 0 c T If q e c K a g ann a paT y p a • B 3KCnepH

MeHTaX no C*aTHID 3Jl8KTpOHHOI'O KOJlbUa, 3aBepiiiaiDIUHX 

nepBhiH 3Tan aanaaKH KYTI1, aacTpoiiKa ucxoaaoii H CKop

peKniposaaaoii rpaeKTopni1 ocyiiieCTBnHnacb rrocpeacTBOM 

CHCTeMbi naMeneii ( 9, I 0,11), (pH c. 1), no3BOJl9IDIIIeii 

10 

HM8Tb HH~OpMaUHID 0 non0*8HHH U8HTpa T9*8CTH H pa3-

Mepax ny'IKa Ha a3HMYTax 0°, 1:t5°, 185°, 360°. 11Menacb 

B03MO*HOCTb H3Mep9Tb KaK 3ap9ll 'laCTHU 1 BbiCallHBlUHXCg 

Ha KB*JlhiH H3 3Jl8KTp0llOB 3a Bp8M9 HMnynbCa, TaK If 

MI'HOB8HHhiH TOK nyqKa. flaMeJIH llHCTaHUHOHHO MOI'Jllf 

6hiTb ycTaHOBJl8Hhl Ha HCXOllHYID ( 6e3 KOppeKUiflf) HJlH 

CKOppeKTHpOBaHHyiD TpaeKTOpHID, JIH60 BhiB8ll8Hbl H3 

30Hhl ny'IKB. 

floTepH ny'IKa npH ~OpMHpOBaHHH If C*BTKH KOJlbUa 

perHCTpHpOB8JlHCb y -llaT'IHKaMH no BCnhiiiiK8M *8CTKOI'O 

peHTI'8HOBCKOI'O H3Jly'leHH9. 3THMH ll8T'IKK8MH H3M8pS1-

Jl8Cb OTHOCHT8JlbH89 HHTeHCHBHOCTb ny'IK8 npH c6poce 

KOJlbUa Ha HH~Jl8KTOp (3) HJlH naMeJIH (10,11), a TaK*e 

HHTeHCHBHOCTb KOJlbU81 npOJIJ8lliii8I'O CTBllHID C*aTHSI H 

pa3pyiiiaroiiierocg aa 6onbiiiHX paauycax npu pa3*aTHH 

BCJl8.[lCTBHe YM8Hbill8HHSI BO Bp8M8HH Mai'HHTHb!X nonefi. 

Ha nocneaHHX 3Tanax C*BTH9 KOJlbUa perucTpuposa

nocb CHHXpOTpOHHOe H3Jly'leHHe B HH~paKpaCHOH H BHllH

MOH 06Jl8CTSIX1 no KOTOpOMY H3M8pSIJIHCb MI'HOB8HHb!H 

paaHyC C*HM8IDIII8I'OC9 3Jl8KTpOHHOI'O KOJlbU8 1 ero M8Jlbl8 

pa3M8pb1 1 H npOBOllHJlaCb OUeHKa HHTeHCHBHOCTH. 

Ha npoMe*yTO'IHhiX 3Tanax no H3y'leauro nepsoro o6o

poTa, pe*HMa 3axsaTa, nepsoaaqanbHhiX 3KCnepuMeHTOB 

ITO C*BTHID HCllOJlb30B8JlHCb KpyrOBhie JlBMeJIH ( 1) 1 IT09C 

PoroBCKoro (2) (puc. 4}, pa3nH'IHhie cucTeMhi Tuna 

"<J>na*oK". CucTeMhi "<J>na*oK" cny*HJIH rnaBHhiM o6pa-

30M llJl9 H3MepeHHSI paBHOBeCHOI'O paauyca C*HMBIDIIIerocg 

KOJlbUa H ero Manoro pa3Mepa no speMeHH pa3pyiiieHH9 

ny'IKa 3JleKTp0llOM CHCTeMhi. flpH 3TOM pei'HCTpHpOBaJlHCb 

HMllYJlbCb! y -H3Jly'leHHSI1 TOKa HJlH 38pS1ll8 Ha "<J>na*::>K" o 

3KCflEP11MEHTbl HA flEPBOM OEOPOTE 

CxeMa ycTaHOBKH ang H3y'leHH9 napaMeTpos rry'IKa 

Ha I o6opoTe npuseaeaa aa pH c. 4. OcaoBHhiMH H3Me

PHTenbHhiMH HHCTpyMeHTBMH B 3THX 3KCnepHMeHTaX 

CJlY*HJlH KpyrOBhle Jl8M8JlH /S/ ( 1) H TpaHC~OpMaTop TOKa 

(rrogc PoroscKoro} (2). 
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TioSICOM PoroscKoro perHCTpHposamiCh ¢opMa H aMn
nHTyaa HH*8KTHpyeMOrO TOKa. 4yBCTBHTenhHOCTh nOSICa -
0,14 B/ A, nocTOSIHHaSI speMeHH HHTerpHposaHHSI r = 9 MKC, 
nepexoaHaSI xapaKTepHCTHKa - 5 He. 

Kpyroshle naMenH no KOMaHae c nynhTa yrrpasneHHSI 
Morm-1 6b!Th yCT8HOBneHbl H8 mo60M H3 83HMYTOB 0 = 

4°7300 ° • naMenhHaSI CHCTeMa HMena 9 Z-naMenefi 
c nepHoaoM cTpyKTYPbi 6 MM, 32 R -naMenH c nepHoaoM 
4 MM H oaHH aneKTpoa-MOHHTop, pacnono*eHHhiH 3a na
MenSIMH no xoay ny<J:Ka. 3neKTpOabi-naMenH H MOHHTOp 
aasanH HH<iJopM8UHID 0 pacnpeaeneHHH nnOTHOCTR '!8CTRU 
no ce<JeHHID, o nono*eHRH ueHTpa TSI*eCTH ny<J:Ka R non
HOM 'IRCne 'l8CTHU, CHrHanhl C naMenefi R MOHHTOpa, 
nponopUROHanbHbie 'IHCny '!8CTHU 1 BbiC8*HBaiDmRXCSI 38 
BpeMSI nonHOH anHTenbHOCTH HMnynhC8 TOKa, o6pa6aTbiB8-
nRCh 3BM M-6000. 06pa6oraHHaSI HH¢opMaURSI B ¢opMe 
rncrorpaMM, ra6nHu, rpacjlHKOB H r.n. nocrynana Ha anc
nnefi HnH neqaTaiDmee ycrpoikTso. ilnSI npnMepa Ha 
pH C • 5 npHBeaeHO HeCKOnhKO B8pH8HTOB npHM8HSI8Mb!X 
npH HaCTpOHKe onepaTHBHb!X BHaOB o6pa60T8HHOH HH¢op
M8UHH. 

PH c. 5 a - rpaQlHK pacnpeaeneHHSI CHrHanos no naMe
nSIM ( 1 ,2 ,3 ••• 32 - HOMep naMenefi). 

PH c. 56 - Ta6nHua pacnpeaeneHHSI CHrHanos no naMe
nSIM R cyMMapHoe 'lHCno <JaCTHU Ha R R Z -naMenSIX H 
MOHHTOpe B eaHHHU8X 10 10 • Tiy'IOK C 'IHCnOM '!8CTHU 
3 • 10 13 HMeer nonypa3Mep ~ 2 eM. 

pH C • 5 B - Ta6nHUbl non0*8HHSI UeHTpa TSI*8CTR ny'lKa 
<R, z) , nonypa3Mepbi ny<J:Ka (SR, SZ ), '!Reno aneKTpOHOB 
B eaHHHUaX 10 13 (ELT), ancnepCHH UeHTpa TSI*8CTH (DR) 
H paaHanbHoro pa3Mepa(D8R), aHcnepCHH 'IHCna '!8CTRU 
(DEL), BenR'IHHbl cpeaHero 38 UHKn H3MepeHHH MarHHT
HOro rrong (HEC) Ha pa3nH'!HbiX 83RMyTaX B KaMepe aa
re3aTOpa anSI ny<J:Ka c Ne = 0,4·10 13 • Bee nnHeHHbie 
pa3Mephl aaHhl B caHTHMerpax. 

PH c. 5 r - rrapaMeTpbi nyqKa R, Z, SR, SZ, ELT, 
HEC, , DR, , DSR R rncTorpaMMa ueHTpa TSI*eCTH ny<J:Ka 
H8 83HMyTe 290°. 
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8cSI HH!lJopMaUHSI c naMeneif MmKeT 6biTh sanHCaHa 
Ha MarHHTHylO neHTy c uenhlO nocneny10meif o6pa6oTKH H 

nonyqeHHSI HY*HOH HHlPOPM8UHH 0 nyqKe. 
H a pH c. 6 npHBelleHbi pacnpelleneHHSI nnoTHOCTH qac

THU B nyqKe, ycpenHeHHbie no Z llnSI R -pacnpellene
HHSI H no R llnSI Z -pacnpelleneHHSI, B OllHOM H3 sKcnepH
MeHTOB. IlpH npasHnhHOH HaCTpOHKe yCKOpSilOWeif CHCTeMbi 
HH*eKTopa Cl111YHn nonypasMepbi nyqKa He npeshiWalOT 
2 CM. JlyqoK HMeeT cpaBHHTenbHO pe3KOOqepqeHHbie rpa

HHllbi, H OCHOBHaSI HHTeHCHBHOCTh 3aKnlOqeHa Ha ypOBHe 

0,5 pacnpelleneHHSI 8TOH HHTeHCHBHOCTH. 
IlpH H3yqeHHH CKOppeKTHpOBaHHOH TpaeKTOpHH nyqKa 

nHHHSI KoppeKropa ycTaHaBnHsanach B pa6oqee nono*eHae, 

llHana30H H3MeHeHHSI a3HMYTa naMenbHOH CHCTeMbl 6bJn 

orpaHHqeH 140-300 °. H a pH c. 7 npHseneHhi sasHCHMOCTH 
R -nonypasMepos nyqKa (ar) Ha aSHMyTax 140-300 ° 

llnSI HCXOilHOH (He CKOppeKTHpOBaHHoif) H CKOppeKTHpOBaH

HOH TpaeKTOpHH B OllHOM H TOM *e 8KCnepHMeHTe. 3aBH
CHMOCTH nocTpOeHbl no pesynhTaTaM o6pa60TKH HH!lJopMa
UHH 38M M-6000. YsennqeHHe nonypasMepa nyqKa non 

lleHCTBHeM noneif KOppeKTOpa He npeBbilUaeT 0,4 CM • 

IloMHMO HH!lJOpMaUHH, nonyqaeMOH C 38M, HMenach 

B03MO*HOCTh npOH3BOilHTh BH3yanhHOe Ha6nlOileHHe pac
npelleneHHSI sapSIIla no naMenSIM aa sKpaHe ocunnnorpa4Ja 
C naMSIThlO. 

ci>OPMI1P08AHI1E 311EKTPOHHOfO KOllbUA 

JlepBbie 9KCnepHMeHTbi no 3aXBaTy nyqKa 6binH Upo
BelleHbl npa roil )!{e cxeMe ycraHOBKH, qTo H sKcnepHMeH

Tbi HB 1 060pOTe (pH C • 4) • JlaMenbHaSI CHCTeMa Ha a3H-
o 

MyTe 300 MOrna 6hiTh llHCTaHUHOHHO passepHyTa H TipH-

)!{aTa K CTeHKe KaMepbi, OCB060*IlaSI nyTh UHpKynHpylOWe
MY Ha pasaosecHoif op6Hre ToKy. TpaHc!lJopMaTop ToKa 
(2) liMen OKHO, n03BOnSilOIUee OllHOBpeMeHHO H3MepSITh 
TOK HH)!{eKTHpyeMoro H saxsaqeHHoro nyqKos. Ocunnno
rpaMMbi CHTHanOB TIOSICa, HnnlOCTpHpylOIUHe pa6oTy CHC
TeMbl saxsara, npnselleHhi aa pH c. 8. OcuHnnorpaMMbi 
COOTBeTCTBylOT 8KCUepHMeHTY C llnHTenhHOCThlO HH*eKTH-
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Prrc. 8. 3asrrcrrMoCTb pacnpeneneurrg nnoruocrrr qacrrru 
B nyqKe oT asrrMyranbHoro yrna. 
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Prrc. 7. Orrr6aiDmrre nyqKa Ha 1 o6opoTe nng uecKoppeK

TrrposauuoA H CKOppBKTHpOB8HHOll TpaeKTOpHH. 

pyeMoro TaKa ua yposue 0,5 aMnnrrTyUbi 5-7 uc. Bepxugg 
OCUHnnorpaMM8 CH9T8 npH OTKniDqeHHOM KOppeKTOpe Tpa
BKTOpHH nyqKa. Crrruan c nogca rrponopurrouaneu TOKY 
nepsoro o6opora rr qacrrr TOKa, nomenmero ua 2 rr 3 
o6opoTbi. llse npyrrre ocurrnnorpaMMbi xapaKTeprrsyiDT 
rryqoK rrprr sKniDqeuHOM KoppeKTope. YMeHbmeurre aMrrnrr
TYllhl saxsaqeunoro ToKa c yMeHbmeurreM speMeHrr o6yc
nosneuo rrcKa*enrreM rrong ua op6rrTe ¢epprrTOBhlM cepneq
HHKOM H MBllHb!M 3Kp8HOM nogca. flyqoK 38XBaqeHHbiX 
sneKTpOHOB B 3TOM 3KCITeprrMeHTe 6hln HBOUHOpOUHhlM no 
83HMYTY. fleprron MOUyn9UHH rryqKa COOTBBTCTBOBan spe
MBHH onuoro o6opoTa ~ 8 uc. 3¢¢eKTHBHOCTb saxsaTa no 
ToKy s urrpKynrrpyiDmeM nyqKe oueurrsaeTcg s 50-70%. 

CxeMa onHCbiBaeMoro 3KcrreprrMeHTa He nossongna 
onpenenHTb BpBM9 *H3HH KOnbU8 B peanbHbiX ycnOBH9X 
H nprrcrynrrTb K onbiTaM no C*aTrriD sneKrpouuoro crycr
Ka, Tpe6yiDillHX CH9TH9 ll09C8 PorOBCKOrO H CHCTBMbl 
KpyrosbiX naMenefi. OnuaKo oua npenocTasngna sosMo)K-
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P11c. 8. CHrHan noSica PoroscKoro. BepXHHH ny'I - KoppeK

rop OTKniD'IeH; ABa HH*HHX ny'Ia - KOppeKTOp BKniD'IeH. 

Pa3sepTKa - 100 Hclaen. 

HOCTb anSI KanH6pOBKH AaT'IHKOB y -H3ny'IeHH5I Ha 6a3e 

¢3Y, CHf'Han C KOTOpb!X nponopUHOHaneH TOKY norepb 

'IaCTHU np11 c6poce KOnbua. 

f1ocneayiDWHe 8KCnepHMeHTbl no H3y'IeHHID pe*HMOB 

3aXBaTa npOBOAHnHCb B ycTaHOBKe,co6paHHOH no CXeMe, 

COOTBeTCTBYIDWeH pH C • 1 II OTni!'IaiDWeHC5I TOnbKO TeM 1 

'ITO UeHTpanbH85I Tpy6a (2) OTCyTCTBOBana. 

MHTeHCHBHOCTh 3axBa'IeHHoro ny'IKa KOHTponl!pOBanacb 

IPoTosneKTpOHHb!MH yMHO*HTen5IMH no BCnbiWKaM y -H3ny

'IeH1!5I npH c6poce ny'IKa Ha HHIPneKTOp Hnl! naMenH ( 10,11 ). 
f A(t)dt 

liHcno 3aXBa'IeHHhiX 'IBCTHU N = N0 ------ ; A(t) 
fA 0Wdt 

CHf'Han y -aaT'II!Ka, No H Ao- 'Il!Cno '18CTHU H CHf'Han 

Y -A8T'IHK8 npH K8nH6pOBKe. 
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llononHI!TenhHO npi!MeHSincg Meroa onpeaeneHHSI 'IHcna 

3aXBa'IeHHhlX 'IaCTHU, OCHOBaHHhlH Ha H3MepeHHII npl! 

"noape38HIIII" 3aXBa'IeHHOf'O ny'IKa naMenhHOH CI!CTeMOH 

(10 Hnl! 11) C OAHOBpeMeHHhlM 1!3MepeHI!eM OTHOCI!Tenh

HOf'O yMeHbWeHII5I IIHTeHCHBHOCTII y -H3ny'IeHH5I npl! pa3-

ni!'IHb!X ypOBH5IX "noape3aH1!5I" • 

llon5I 'IaCTIIU 1 He y'IaCTBYIDWHX B 3aXBaTe, HO BbiCa)l(I!

BaeMb!X Ha naMenhHYID CIICTeMy, Morna 6biTh onpeaeneHa 

nyTeM 1!3MepemiH 38p5IAa npl! pa3nH'IHb!X 3aaep*KaX IIM

nynbca KOppeKTOpa OTHOCI!TenbHO l1MnynbCa TOKa. f1o

CKOnhKY 'IaCTl1Ubi, He B03MyWeHHbie KOppeKTOpOM (npOXO

A5IWHe KoppeKTOp nocne cnaaa ero noneli), npaKTl1'IeCKl1 

He BbiCa*l1Bani!Ch Ha naMenu ( 10), ycraHOBJieHHble B no

no*eHue "noape3aH1!5I", npouecc H3MepeHl15l 3aMeTHO 

ynpowanc 51. 
M3MepeHl1SI 'IHCna 3axBa'IeHHhlX 'IaCTl1U yKa3aHHhlMH 

MeroaaMl1 aasanu 6n1!3Kl1e pe3ynbTaThl. Ha srane Hanaa

Kl1, npeaweCTByiDWeM 8KCnepHMeHTaM no C*aTl1ID KOnbUa, 

'IHCnO 3aXBa'IeHHbiX 'IaCTI!U 6binO ilOBeileHO AO (0, 7-:-
71,1)·1013 • 

PaauanhHhlH pa3Mep 3axsa'IeHHOf'O ny'IKa onpeAenSincg 

no ilnl1TenhHOCTII HMnynbCOB y -H3ny'IeHl1SI np11 pa3pywe

HHII KOnbUa BCneilCTBI!e aAHa6aTH'IeCKOf'O pa3*aTl15I B cna

ilaiDWeM none I cryneHH 11 BbiCailKe ny'IKa Ha sneKrpoil 

( naMenu, "cpna*OK") 1 yc TaHOBneHHb!H Ha paill1YCe, MeHb

WeM paAuyca pasHosecHOH op6HThl, npH cmaTHH Konhua 

noneM II cryneHl1. MMenacb B03MOmHOCTh npuMeHI!Th AnSI 

l13MepeHI!SI pa3MepoB MeTOil "noApe3aHl1SI" naMenbHOH 

CHCTeMoli. PaAuanbHbiH nonypa3Mep 3aXBa'IeHHOf'O ny'IKa, 

KaK npaBI!nO, He npeBbiWan (2-:-2 ,5) CM. 

3aBI!CHMOCTb l1HTeHCHBHOCTl1 c~PopM!!pOBaHHOf'O KOnbUa 

OT BpeMeHI! H3MepgnaCb no BCnbiWKaM y-H3ny'IeHH5I npl1 

c6poce ny'IKa B pa3nl1'1Hbie MOMeHTbi speMeHu. B MeAneH

HO MeH5IIDWeMCSI none I cryneHH speMSI ml13HH KOnhua 

HaXOilHnOCb B COOTBeTCTBHH C BpeMeHeM ef'O aaua6aTl1-

'IeCKOf'O pa3maTI!SI. 

C uenhiD onpeAeneHl15I npeAenbHoro speMeHl1 *l13HH 

KOnhua aMnnHryaa ToKa I cryneHH 6hrna yBenu'IeHa BABOe, 

a l1HmeKUl15I ny'IKa npol13BOilHnach B Hapacrammeli 'IaCTII 
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HMnyn&ca TOKa cryneHH Ha ypOBHe 1/2 ero aMnnHTYAhl, 
TaK ~TO B MOMeHT HH*eKUHH MarHHTHOe none Ha paBHO
BeCHOH op6HTe yaosnersopsmo cooraollleHH!O PC = 300 HR. 
Konbuo cylllecrsosano 6e3 3aMeraoH: norepH HHTeHCHB
HOCTH -5 MC. 

3roT 3KCIIepHMeHT, nOMHMO onpeaeneHH.II speMeHH 
*H3HH crycrKa, HHTepeceH ellle reM, ~ro yKa3hlBaer Ha 
B03MO*HOCTb npeasapHrenbHoro c*aTHH KOnbua s none 
I cryrreHH, ysenH~eHHH aHeprHH ~aCTHU R ocylllecrsneHH.H 
nepexsara rroneM ll -cryrreHH Ha paaHycax, rroqrH s 1,5 

pa3a MeHblliHX paaHyca paBHOBeCHOH op6HThl npu HH*eKUHH. 
Jl.nH H3y~eHHH BnHHHHH nepeXOAHhlX npOUeCCOB B pa3-

nHqHhlX ycrpoH:crsax aare3aropa (HH~eKUHOHHhle ycrpoH:
crsa, aneMeHTbl AnarHOCTHKH 1 B8KYYMH8H KaMepa H T,IT,), 
B03HHKa!OlliHX npH sKnJO~eHHR rronH II cryrreHH, Ha speMsr 
~H3HH KOnbUa Ha paBHOBeCHOH Op6HTe 6hlnH nposeaeHhl 
U3MepeHUH BMnnuryAhl peHTreHOBCKOrO H3ny~eHHH B 38-
BHCl!MOCTH or speMeHH c6poca rry~Ka. Ha pH c. 9 rrpH
seneHa oaaa H3 raKnx 3asucaMocreH:. YMeHbllleHHe aMrr
nHTYAhi y -cnraanos B patloae 30 MKC o6ycnosneao Bbi
xoaoM C~HMB!OllleroCH KOnbU8 lf3 30Hhl AeHCTBHSI ycrpoH:
CTBa c6poca, o ~eM csaaerenbcrsyer rroHsneHHe BCITbilliKH 
Y -H3nyqeHUH B ropa3AO 6onee I103AHHH MOMeHT - MO
MeHT H3MeHeHHSI rronHpHocru TOKa I cryrreHH, coorsercr
BY!OlliHH pa3pyllleHH!O y~e pa3~nMa!OlllerocH KOnbua Ha 
6onblliHX paaHycax. 

3AKJU04E HYJE 

TiposeaeHHhle aKcrrepHMeHThl no ¢opMHposaHH!O aneKr
poHHbiX Koneu rroarsep~aa!OT rrpHroaaocr& Bbr6paHHoro 
sapHaHTa HH*eKropa CHJlYHJl c nna3MeHHbiM HCTO~HHKOM 
aneKrpoaos u CHCTeMhl 3axsara aneKTpoHHoro rryqKa ansr 
KonneKrnsaoro ycKopHrensr. Tionypa3Mep nH~eKruposaa
Horo aneK rpoHHoro rry~Ka Ha nepsoM o6opore He npesbr
lllaer 2 eM. 

Oaaoo6oporaasr CHCTeMa 3axsara no3sonHer ¢opMupo
saTb aneKrpoHHbie Konbua c TOKOM 200 A (Ne = 10 13 ). 
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Tipu 8TOM ManhlH rronypa3Mep c¢opMHpOB8HHhlX KOneu He 
npeshrlllaer 2,5 eM. 

Mo)I<HO HaaeHTbCH, ~ro npn Bhr6paHHOM Koa¢¢uuueHTe 
c~aruH Koneu k .:::-9 yaacrcH nony~HTb c~aTbre KOnbua 
c ManbiM nonypa3MepoM :S 3 MM. 

Pe3ynbrarhr aKcnepHMeHTOB no c~aTH!O Koneu 6yayr 
npuseaeHbi so II ~acru pa6oTbr. 

JlHTEPATYPA 

1. Jl.C.Eapa6alll u ap. OH.HYl, P9-7697,Jly6Ha, 1974. 
2. r.B.Jlon6HnOB H ap. Te3UCbl II CHMno3uyMa no CHnb-

HOTO~HOH aneKTpOHHKe, ToMeK, 1975. 
3. Jl.C.Eapa6alll H ap. OH .HH, P9-8759, Jly6Ha, 1975. 
4. lO.Y!.AneKcaxHH u ap. OYJ.Hli, P9-7786, Jly6Ha,l974. 
5. T.B.Eecnanosa u ap. Tpyahr VIII Me~ayHapoaHoro 

cuMno3uyMa no sraepHoH: aneKTpoHuKe. OH.HH, 

Jl13-9287, Jly6Ha, 1975. 

PyKonHcb nocrynnna s u3aarenbCKHH oraen 
20 asrycra 1976 ~. 21 


