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llleeu B.A. 9 - 10301 

0 cornacoeaHHH AeljmeKTOpHol! CeKUHH nHY C TpaKTOM 

ljlopMapoeaHHSI HMnynbcoe MOHoxpoMaTH38UHH 

npHBOASITCSI peaynbT8Tbl COI"naCOBSHHSI HMnynbCHOI"O OAHOBHTKOBOI"O 

MS'I"HHTHOI"O UHnHHApHqeCKOI"O AeljlneKTOpa C TpaKTOM ljlOpMHpOBSHHSI HMfiynbCOB 

CHCT9Mbl MOHOXpOM8TH38UHH aneKTpOHHOI"O nyqKa nHY, 0nHCbiBaeTCSI 

KOHCTpyKUHSI AeljmeKTOpHOll C9KUHH 1 H3I"OTOBneHHOll AnSI HH~eKTOpa 
nHY-30/250 (aneKTpOHHOll nyWKH), no 3KBHBaneHTHOl! CXeMe B o6naCTH 

CB~ BbJqacneabJ aaaqeHHSI qacToT ae~enaTenbHbJX peaoaaacoe H CHS!Ta 

aMnnHTYAHQ-qaCTOTHSSI XapaKT9pHCTHKa, 

Pa6oTa Bbmonaeaa B na6opaTOPHH Hel!TpOHHOl! ljlH3HKH OHHH. 

Coo6~eHMe 06beAMHeHHOrO MHCTMTyTa .HAepHNX MCCAeAOBaHM~ 

,ll;y6Ha 1976 

C) 1976 06 .. el)uHeHHWil &IHC•u•y• Jll)epHWX &ICCJ1el)osaHUil,J{y6Ha 

B pa6oTe Ill 6blno noi<a3aHo, 'ITO .D;n.H co3.D;aHH.H MOHo-

3HepreTH'IeCI<oro cryCTI<a 3nei<TpOHOB B llHY- 30/250 He­

o6xo.D;HMa MOHoxpoMa TH3aD;H.H ny'II<a HH:>Kei<Topa I 3nei<T­

pOHHOH DYWI<H/ B cnen;HanLHOM ycTpOHCTBe - HMD}l~LCHOM 
O.D;HOBHTI<OBOM MarHHTHOM .D;ecllnei<Tope. B pa6oTe 6hlnH 

onpe.D;eneHbl ycnOBH.H MOHOXpOMaTH3aD;HH 3nei<TpOHHOrO nyq• 

I<a c 3HeprHeB: 3nei<TPOHOB .D;O 700 K3B, TOI<OM 250 A, 
.D;HaMeTpOM 2 CM, cne.D;yiDID;ero C 'laCTOTOH DOBTOpeHH.H 

50 rij. B D;HnHH.D;PH'IeCI<OM .D;ecllnei<TOpe pa.D;HYCOM 3 CM 

C .D;nHHOB pa3pe3a 15 CM aMDnHTy.D;a TOI<a HMnynLCOB 

MOHoxpoMaTH3an;HH .D;On:>KHa cocTaBHTL 950 A, .D;nHTenL­

HOCTL cilpOHTa H CDa.D;a 3THX HMnynLCOB .D;On:>KHa 6biTL He 

6onee 2 HC DpH .D;nHTenLHOCTH HX BepWHHbl 0,670,8 MKC. 

Tpai<T cilopMHpOBaHH.H HMDynLCOB MOHOXpOMaTH3aD;HHI31 

COCTOHT H3 HenHHeBHbiX I<Ba3HI<Oai<CHanLHbiX nHHHB .D;n.H 

cilopMHpOBaHH.H y,IJ;apHbiX 3nei<TpOMarHHTHbiX BOnH
141 

/Mai<· 

CHManLHa.H aMnnHTyfAa TOI<a B HenHHeBHbiX nHHH.HX COCTaB· 

n.HeT 1 KA, r<PP :;. 10- c/, coe.D;HHHTenLHbiX 3neMeHTOB /TpoB:­

HHI<OBble • pa3BeTBneHH.H, BBO.D;bl /BbiBO.D;bi/ HMDynLCa, 1<0-

pOTI<03aMbii<a TenH/, .D;ecilnei<TOfHOB Cei<D;HH H WHpOI<ODOnOC­

HbiX HH3I<OOMHbiX Harpy30I< I I. IlHTaHHe CHCTeMbl MOHO· 

XpOMa TH3aD;HH OCyiD;eCTBn.HeTC.H OT THpa TpOHHOrO .D;ByX­

I<aHanLHOrO reHepa TOpa C ManOHH.D;YI<THBH:MMH HH3I<OOM­

HbiMH Hai<ODHTen.HMH, D03BOn.HIOID;HMH nonyqa TL Ha Harpy3-

I<e 1 ,5 OM HMnynLCbl .D;nHTenLHOCTLIO 0,6 H 2 M Kc, aM­

nnHTy.D;oB: 2 KA, apeMeHeM cilpoHTa H cna.D;a 
13
sp 780 He, 

cne.D;yiDID;He c qacToToB: noaTopeHH.H .D;O 100 F1.4 • 
PaccMoTpHM B 3TOB: pa6oTe npo6neMbl, B03HHI<aiDID;He 

npH cornacoBaHHH .D;ecilnei<TOpHOB Cei<D;HH llHY C Tpai<TOM 

cilopMHpOBaHH.H HMDynLCOB MOHOXpOMaTH3aD;HH. 

Kai< yi<a3biBanocL paHee, .D;ecllnei<Top npe.IJ;cTaBn.HeT co-

608 .D;BYXDpOBO.D;HYIO D;HnHH.D;pH'IeCI<YIO CHCTeMy, I<OpOTI<O-
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3aMKHYTYIO Ha OAHOM KOHUe. HMnynLC TOKa OT TpaKTa 
~opMuposauu~ nocTynaeT qepe3 KoaKcuanLHhlH paJ~eM ua 
BepXHHH nonynunHHAp, Aanee no KOpOTK03aMLIKaiO~eH ne­
peMhlqKe H HH)KHeMy nonynHnHHAPY qepe3 BLIXOAHOH KOaK­
CHanLHhlH paJ~eM laMhlKaeTCR ua uarpy3Ke I puc. 1,2/. 
MHHHManLHaR AnHTenLHOCTL ~pOHTa HMnynLCOB MOHOXpo­
MaTH3aUHH onpeAenReTCR, cneAOBaTenLHO, BpeMeHeM yc­
TaHOBneHHR MarHHTHoro nonR B Ae~neKTope nocne no­
CTynneHHR Ha BXOA ero HMnynLca TOKa. IlpH AnHHe pa3-
pe3a f 0 = 15 CM :no BpeM~ COCTaBnReT ""2 Hc/2/. IO.K.Iio­
raThlpeB B 16 1 noKa3an, qTo B cornacosauuoH CHCTeMe 

~ 

ycTauosneuue aMnnHTYAhl MarHHTHoro nonR npo-

HCXOAHT qepe3 HHTepsan r yeT = yr; + r~r nocne 
nOCTynneHHR Ha BXOA CHCTeMhl HMny~ca TOKa C AnHTenL­

HOCTLIO nepenaAa r <Pr . TaKHM o6pa30M, uenenecoo6pa3-
HO 060CTpeHHe ~pOHTa HMnynLCa TOKa B HenHHeHHOH nH-

Puc. 1. 06r~~uii euo oe,PAeKmopHoii ceKI.IUU. 
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HHH MeHee 1 HC, T .K. npH H3MeHeHHH T <iJr OT 1 ,!J,O 2 HC 
rye yaeJIH"'HBaeTcJI Ha 11o/o. 3,!J,eCL rnp - apeMJI npo6era 

.D.e~nexTopa HMnynLCOM Toxa. Cne.D.oBaTeJILHO, aonHoaoe 

conpoTHBJieHHe .D.e4JnexTopa .D.OJDKHO 6LITL cornacoaaHo c 

BOJIHOBLIM conpOTHBJieHHeM TpaKTa 4JopMHpOBaHHJI H COnpo­

THBJieHHeM Harpy3KH, "'T06LI B pe)KHMe 6ery~eB BOJIHLI He 

B03HHKaJIO OTpa)KeHHB OT BXO,!J,a H BLIXO,!J,a ,!l,e4JneKTOpa, 

BLI3LIBaiO~HX e~e 60JILWHe HCKa)KeHHJI 4JpOHTOB HMnyJILCa 

nOJIJI. 

KOHCTPYKTHBHO ,!J,e4JneKTOpHaJI ceKUHJI COCTOHT H3 aa­

KYYMHOB x~epLI H co6cTaeHHO .D.e4JneKTopa, pacnoJIO)KeH­

Horo Ha ee Hapy)KHOB noaepxHOCTH I puc. 1,21. H30JIBTop 

1 ,!J,JIHHOB 310 MM, ,!J,HaMeTpOM 66,5 MM H3 MOJIH6,!J,eHOBOrO 

CTeKJia C1-49, K TOpUaM KOTOporo npHBapeHLI KOBapOBLie 

MaH)KeTLI C 4JnaHUaMH H3 Hep)KaBeJO~eB CTaJIH, COe,!J,HHJI· 

eTcJI CHJILii>OHHLIMH pa3BB3KaMH 2 c aHO.D.HLIM y3JIOM :lJieKT­

poHHoii nywxH H c 6noKOM aHaJIH3aTopoa. BHYTPH cTex­

JIJIHHoro H30JIJITOpa nOMe~eHa BO,!J,OOXJia)K,!J,aeMaJI JIOBYWKa 

3, 4, npe,!J,OXpaHJIIO~aJI ero OT OTKJIOHJieMLIX 3JieKTpOHOB. 

JlOBYWKa HMeeT UHJIHH,!J,pH"'eCKYIO 4JopMy, H ee 60KOBaJI 

roaepxHOCTL pa3pe3aHa Ha 12 qacTeii. IIpo,!J,OJILHLie pa3pe­

:-;LI WHpHHOB 1 MM HMe.OT HaKJIOH K COOTBeTCTBYIO~HM 
pa,!J,HyCaM, paBHLIB 45 °, TaK 'ITO ,!J,JIJI OTKJIOHJieMLIX 3JieKT­

pOHOB HeT npOCBeTOB Ha CTeKJIO. 3KCnepHMeHTaJILHOe HC­

CJie,!J,OBaHHe noKa3aJIO, 'ITO BHeCeHHe TaKOB JIOBYWKH B aa­

KYYMHYIO KaMepy He OKa3LIBaeT BJIHJIHHJI Ha npOXO)K,!J,eHHe 

no ,!l,e4JneKTOpy 4JpOHTOB HMnyJILCOB TOKa MOHOXpOMaTH3a­

UHH B WHPOKOM ,!J,Hana30He OT 0,2 MKC,!J,O 2 HC I5-500MTI41. 
Taxoe HCKa)KeHHe a none, Jaxnroqaro~eecJI a ero ocna6-

neHHH, MOrJIH 6LI BHeCTH BHXpeBLie TOKH, B03HHKaiO~He 
B nJiaCTHHaX, o6pa3yiO~HX UHJIHH,!l,pH"'eCKYIO noaepXHOCTL 

JIOBYWKH, npH pacnpOCTpaHeHHH HMnyJILCOB TOKa no ,!l,e4J­

JieKTOpy. Ha Hapy)KHOB noaepxHOCTH cTeKJIBHHoro H3o­

JIBTopa pacnoJIO)KeHLI nOJIYUHJIHH,!l,pLI 5 H3 nocepe6peHHOB 

Me,!J,H TOJI~HHOB 0,6 MM. liH.D.YKTHBHOCTL neTJIH TOKa /2/ 
OT BXO,!J,HOrO ,!J,O BLIXO,!J,HOrO KOaKCHaJILHLIX pa3'LeMOB CO­

CTaBHJia 12 HTH, H KOHCTPYKUHJI .D.e4JJieKTOpa 6LIJia BLI-

6paHa Taxoii, "'T06LI OH npe,!J,cTaBJIBJI co6oii cornacoaaH­

Hyro JIHHHIO nepe,!J,a"'H B ,!J,Hana30He l.faCTOT BnJIOTL ,!J,O 

1000 MT14. ToxonpoBO.D.LI 5 3aKJIIO"'eHLI a xoaxcHaJILHLIB 

nocepe6peHHLIB 3KpaH 6 TOJI~HHOB 0,1 MM, B 3a3ope 
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Me)K,!J,y HHMH H 3KpaHOM pacnonaraeTCJI ,!J,H3JieKTPH1.feCKaJI 

npoxna,!J,xa 7 c/>69,5 x ¢67,5x150 MM jpuc.1,2/. 0Ha onpe­

.D.enBeT eMKOCTL UHJIHH,!l,pH"'eCKOrO KOH,!J,eHCaTopa ".D.e4JneK­

TOp - 3KpaH". Bo3MO)KHOCTL yMeHLWeHHJI Ton~HHLI npo­

xna.D.KH 7 ,!J,JIJI ,!J,OCTH)KeHHJI 60JILWHX BeJIH"'HH eMKOCTH or­

paHH"'HBaeTCJI pa60"'HM HanpJI)KeHHeM, H n03TOMY B Ka­

"'CCTBe ,!J,H3JieKTpHKa BLI6paH CTeKJIOTeKCTOJIHT C ,!J,H3JieKT­

pH"'eCKOB npOHHUaeMOCTLIO f,. 7 H HH3KHMH l.faCTOTHLIMH 

noTepJIMH. IlpH TOJIIUHHe BTYJIKH 1 MM eMKOCTL UHJIHH,!J,pH• 

"'eCKOrO KOH,!J,eHCaTopa COCTaBHJia 1000 n<J>, a BOJIHOBOe 

conpoTHBJieHHe .D.e4JnexTopHoii ceKUHH - 3,5 OM. KoaxcuanL­

HLie pa3'LeMLI 8 ,!J,JIJI BBO,!J,a H BLIBO,!J,a HMnyJILCOB TOKa 

H3roToaneHLI aHanorH"'HO pa3'LeMaM o6ocTpHTeneii 

I puc. 1,21. )l,ae .D.HaMeTpaJILHO pacnono)KeHHLie CT JI)KKH 

9, COe,!J,HHJIIO~He KpaBHHe 4JnaHULI CeKUHH, npe,!l,OXpaHJIIOT 

CHJIL4JOHLI 2 OT pa3pyweHHJI npH OTKa"'Ke BaKyyMHOB CH­

CTeMLI 3JieKTpOHHOB nyWKH. 

3Ha1.feHHJI pe30HaHCHLIX l.faCTOT KOHTYPOB, no KOTO­

pLIM MOryT 3aMLIKaTLCJI COCTaBJIJIIOJUHe TOKa, 'ITO BLI3LI­

aaeT HCKa)KeHHe 4JopMLI HMnyJILCa MarHHTHOrO nOJIJI, 6LI­

JIH BLI"'HCJieHLI B COOTBeTCTBHH C /2/ no 3KBHBaJieHTHOB 

CXeMe .D.e4JneKTOpHOB CeKUHH, noKa3aHHOB Ha puc. 3. 3TH 

Tlc;. IG; Ic; -Ic.;' lc,; 
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qacTOTbl cocTaamnoT: 11 fl = 470 MF11, 2lf2 = 640 MF11, 
31 f3a = 1050 MF11, f 35 = 810 MF11. 3KcnepHMeHTaJILHaJI 

npoaepKa pe3ynLTaToB cornacoaaHHJI 3aKJIID'Ianacb B CHJI­

THH aMnnHTYAHO- qacToTHoii xapaKTepHCTHKH I A qxl Ha 

npH6ope XI -19A H npoaepKe Ka'lecTaa npoxo~eHHJI HM­

nynLca OTCe'IKH 4>POHTa YCKOpJieMoro cryCTKa 3JieKTpO­

HOB OT reHepaTopa qepe3 TpaKT 4>opMHpOBaHHJI, Ae4>JieK­

TOpHyro CeKIJ;HID H Harpy3KY. 

Ocu;HnnorpaMMa HMnynLca TOKa I KaHana I puc. 41 
DOKa3blBaeT, 'ITO npH AnHTeJibHOCTH HMDYJibCa HCXOAHOrO 

reHepaTopa~2. MKC /a/, BpeMeHH npoxo~eHHJI BOJIHOH 

HenHHeHHOH nHHHH AO KOpOTKOrO 3aMblKaHHJI H o6paTHO 

0,6 MKC /6/, AnHTeJibHOCTH CDaAa 2 HC CJIO)KeHHe BOnH 
B Ae4>JieKTOpe DpOHCXOAHT DOJIHOCTbiD, H B Te'leHHe 1 MKC 
nocne HMnynLca Ha Harpy3Ke HeT OTpa)KeHHH, T.e. AO­

CTHrHyTO nonHoe cornacoaaHHe. Ha puc. 5 npHBeAeHa 

aMnnHTYAHO- 'laCTOTHaJI xapaKTepHCTHKa Ae4>neKTOpHo:ii ceK­

UHH, H3rOTOBneHHOH AnJI :meKTpOHHOH DYWKH JllfY- 30. 
B AHana3oHe 100-1100 MF11 ocHOBHble pe3oHaHCHble qac­

T'Hbl COBDaAaiDT C Bbl'IHCJieHHblMH 3Ha'leHHJIMH. Ha 3TOH 

o ;u;HnnorpaMMe nepaaJI ~ieTKa cooTBeTcTayeT 100 MF11, 
cneAYIDll{He MeTKH HAYT c HHTepaanoM 50 MFJ~. 113 oc­

IJ;HnnorpaMMbl BHAHO, 'ITO annoTb AO qacTOTbl 470 MF11, 
onpeAeJIJIIDll{e:ii AnHTenbHOCTb 4>pOHTa HMDYJibCa MarHHT­

Horo nonJI, He Ha6nroAaeTcJI APYrHx pe3oHaHCHbiX qacToT, 

BHOCJill{HX HCKa)KeHHJI B aMDJIHTYAY MarHHTHOrO DOJIJI. 

BbiWe y)Ke 6blnO OTMe'leHO, 'ITO nepBbiH HMDYJibC MO­

HOXpOMaTH3aiJ;HH c KPYTbiM cpe3oM o6pa3yeTcR B pe_3ynL­

TaTe CnO)KeHHR ABYX pa3HODOnRpHbiX HMDYJibCOB: nonO)KH­

TenbHOH DaAaroll{eH BOnHbl OT reHepaTopa{ T = 2 MKC) H 

npoWeAWe:ii HeJIHHeHHbiH TpaKT H OTpa)KeHHOH OT KOpOTKoro 

3aMb1KaHHR OTPHIJ;aTenbHOH YAapHOH BOJIHbl, DOCTynaroll{eH 

Ha Ae4>neKTOp 'lepe3 0,6 MKC H TaK)Ke HMeroll{eH AJIHTeJib­

HOCTb 2 MKC. TaKHM o6pa30M, BTOpo:ii KaHaJI, 3anycK 

KOTOporo AOn)KeH npOH30HTH qepe3 0,5 MKC nocne KpyTo­

ro cpe3a nepaoro HMnynbca MOHOXpOMaTH3aiJ;HH, He MO­

)KeT pa6oTaTb, T .K. THpaTpOH BTOpOrO KaHana OTKpbiBa­

eTCR nH60 naAaiDll{e:ii, JIH60 OTpa)KeHHOH BOnHOH I -ro Ka­

Hana. Il03TOMy Ae4>neKTOpHaR CeKIJ;HR pa3AeJieHa Ha ABa 

He3aBHCHMbiX KaHana: Ha CTeKnRHHOM H30JIRTOpe pa3Mell{e-

8 

Puc. 4. OC.JIUAAozpaMMbl UMnyAbcoa: a/ UMnyAbc moKa 
0111 UCXOOHOZO Z€Hepamopa /pa3aepmKa·250 HC/CM/; 6/ nep-
6biU UMnyAbC MOHOXpOMa11lU3aJIUU /pa3eepmKa • 300 HC/CM/. 
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Puc. 5. AMnAUIIJYOHO- 'laCIIJOIIJHa.R xapaKmepUCIIJUI<a oe(JAeK-
1/JOPHOU ceKijUU. 

Hbl ,naa .nelbneKTopa c ,nJIHHoii paJpeJa no 15 eM, o6pallleH­

Hble KOpOTK03aMKHYTbiMH nepeMbi'IKaMH ,npyr K ,npyry. 

Ka>K,nblii .nelbneKTop CHa6)KeH KoaKcHaJILHbiMH paJ'beMaMH, 

HlrOTOBJieHbl OHH COBepweHHO H,IJ;eHTH'IHO H COe,IJ;HHHIOTCH 

CO CBOHMH TpaKTaMH ibopMHpOBaHHH H Harpy3KaMH. 3Kcne­

puMeHTaJILHaa npoaepKa pa6oTbl Ka)K,noro KaHana npu Bbi­

KJIIO'IeHHOM ,npyrOM llOKaJaJia, 'ITO Ha MeCTe pacnoJIO)Ke­

HHH HMllYJILCa MOHOXpOMaTH3a~HH BbiKJIIO'IeHHOrO KaHaJia 

HeT HaBO,!J;KH OT pa6oTaiOlllero; npH O,!J;HOBpeMeHHOM BKJIIO­

'IeHHH 060HX KaHaJIOB HMllYJibCbl JaHHMaiOT JII060e HeJa­

BHCHMOe llOJIO>KeHHe Ha OCH BpeMeHH, T.e. TaKOe pa3Mellle­

HHe ,neibJieKTOpOB He OKa3biBaeT BJIHHHHH Ha JanyCK CXeMbl 

H Ha HX COrJiaCOBaHHe C TpaKTOM ibopMHpOBaHHH. 
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