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l.BB8A9BH8 

B pHAe «jlH3H'Iecxax axcnepiiNeBTos, npoBOAHMhiX sa CBRXPOilHIUIOTpOBe, s xa'lecTse 

XOH&'IHhiX IIpOAYJ!:TOB pelliJUlll perecTpHpyiOTClil anexTpO.Bhl (n0311Tp0Rhl). B CBB3B C &TIIM 

HHOrAB B03HBK89T .Beo5XOAHNOCTb HAnaAXH B K8nH5pOBXII peracTpKpyromell annapaTYphl aa 

snexTpO.!!RhiX llY'fKAX pa3BhiX a.Bepr.HII. Pa50Thi co BTOPH'I.BhiM anexTpO.!I.BhiM ny'IKoM semicb 

11a CB.!IXponxxnOTpoae OH.HH H s npomnoM
111

, OA.!Iaxo, nO!lp05.Boe on.11caaae cnoco5a nony

'I&IIB.II nyqKa B ero X8p4XT&pHCTIII OTCyTCTByeT. 0TcyTCTBli!9 Ta.KOrO OllHCBBBII npBBOABT K 

TOMy1 'ITO KaJKAhlll .!la'IIIIIAJOmHll pa50TaTb C &119KTpO.!IIIbiM ny'IKOM 38Tp4'1BB8eT .!18MAnO 

Bp&M&.!IIl Ami llony'l&.!lll!I ny'IIUl C .!lylKHhiMII xapAKT&pHCTBKAMBo llO&TOMy HaM K8JK9TC5I n<>-

11e3RhiM AATb BeXOTOphle 1Ipa.KTH'I9CXII9 peKOM9.!1.t141lBR no BhiBO.tiY ny'IK8 BTOpB'I.!IbiX anex

TpOHOB OT callXponRKnOTpOBa Jla6opaTopH.H HA&pllhiX npo5neM OIHIH c B03MOJKBOCTb!O B3Me

.He.!lll.ll s.Hepr.HB OT 20 no 800 Mas. HaiiH'IBe 'IBCTOro snexTpoBBoro nyqxa nossongeT npose

CTH P.ll.tl «jlasaqecK.Hx IICCneAOBaBBll, rne .He Tpe6yeTCSI BbiCOKa.ll BHTe.HcasaocTb ny'IKa. Tax, 

.!lanp.HMep, .!14 OllHChiB48MOM .!lllJK8 ny'IXe IIpOBOABnOCb H3y'le.BBe &n&KTpOHIIbiX 11BB.!Ielt B 

CBBHil8 npK llOMOmH CllHBTB1111BilHO.BBhiX C'I&T'IBKOB 1 8 T4KJK9 6bl114 BhinOn:H&.!18 K4nB6pOBK8 

'lepeBKosciHx cneKTpoMeTpOB nonaoro nornome!IRSI Ana sxcnepaMeaTa no noncxaM pacnBAa 

,.o .. 3Y /2/ 

2. BhiBOA JIY'IIUl aneKTpo.llos (nosaTpoaos) 

06ma.11 CX8M4 nonyqeHRlil Ily'IKa BTOpii'IRhiX eneKTpOROB (n03BTPOKOB) npaseneHS' H& 

pa:c. 1. y -KBAHThi OT pacnana ,.o -Mesoa:os, o5pasyromaxca a 6epannHeaoll MHmean 

(M), BhlBOl!SITC.II qepes xonnaM&TOp (N! 14) a cTea:e a&mHThi sana, p~cnonoJKea.Bblil non 

yriiOM 90° K B.!!yTpellii6My IIpOTOHROMy ny'IK.y B KOHBepTKpY,IOT B CBHIIIlOBOM KOHB9pTope (K) 1 

nOM811l9RR0M nepe.tJ MAr.!lllTOM .114 paCCTOBHBB 60 CM OT ero ne.!!Tpa. 3neKTpOHbl KOR&epcaa 

IIpOXO.t]SIT '19p63 OTK1IOK.IIID]JlKJI MAr.!lllT Cll-10-4 B 8R&nB311pyJOTCH no HMnynbCy. 3apB)I{eR

.!Ihl8 'IACTHilbl perKCTp.Hp0Ba11K(:It CKCT&NOll CllHBTK1111BilHO.BBbiX C'I&T'IRKOB 1, 2 1 3. .Qnii 

BhlQeneaa.ll aneKTpOBos a:cnon~osoaanca qepeBKOBCilBll cneKTPOMeTp nona:oro nornomeaaa 4
13! 
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141 
C'leT 'IBKB 1, 2, 3 BKniO'IaDHCb a aaaoceKyH.!lHYIO cxeM}' coana.!leaal! . , 3anycK810DlYIO 

pa3aepTKY CKopocTaor~ DS!Tsnyqeaoro ocusnnorpacjla
151

, 11MIIynbc&r OT acex 'leTblpex C'leT

'IHXOB cjloTorpacjlspoaanacb sa axpaae ocuunnorpacjla, 'ITO llaBano B03Mo~aocTb nyTeM aaana-

38 cjloTorpacjlaA onpellenBTb cocTaa nyqxa. Taxol! cnoco6 oueaxs llaeT 6onee aalle~Hbll! pe-

3ynbTaT, qeM npocToe cpaaaeaae cxopocTell cqeTa Tpolla&rx 1, 2, 3 H 'leTBepa&rx 1, 2, 3, 4 

coanaaeaal!, ITpellaapaTen&ao 6blna npoaelleaa Tpaccapoaxa DY'IK8 M9TOliOM ru6xol! Toxoaecy-

/6/ 
mel! RUTH , COOTB9TCTBYIODlHe rpallyBpOBO'IHbl9 XpBBbl8 DpBB9li9Hbl 88 pBC, 2, 

nna DODY'I9HHH Dy'IXa 9D9KTpOBOB Me30HH8H MBDl9Hb CMemanaCb DO a3HMyTy liO DODo

lKeHHH "npHMOl! BHliHMOCTB" H3 KODDHM8TOpa, 'ITO C00TB9TCTByeT CM911l9HBIO H8 yron e 17° 

OT ayneaoro DOD0~9HHH, 3aBHCUMOCTb HHTeHCHBHOCTH BbiB9ll9BHOro Dy'IK8 9D9KTpOBOB DpH 

OTBepCTBHH KODDHMaTOpa B 3alllHTHOII CT9Be <t • 20 MM OT 83BMyTaDbHOrO DOD0~9HHH 

MHlll9HB DOKa3aHa H8 p&C, 3, PaliBaDbH09 DODOlK9HH9 MHlli9HH cnaoo BDHB9T H8 B9DB'lHHY 

HHT9HCHBHOCTH 9D9KTpOHHOro Dy'lKa, 

3, Ocaosa&re xapaKTepacTHKH ny'I'Jta 

qHCTOTY 9D9KTPOBBOro Dy'IKa, DODy'laeMOrO KOBBepCHell y -KaaaToa, oobl'lao rpyoo 

xapaKT9pH3yiOT B9DB'IHHOll OTHOW9BB!I CKOpOCTel! C'I9T8 3ap!llK9HHblX 'laCTHU C KOBBepTOpOM 

(•K•) a 6e3 KoaaepTopa ("6K"}, 0Taomeaae KloK nonyqaeTCII aenocpeacTaeaao H3 onbrTa 

H DpBMeHBeTCB liDH XOTB H rpy6ol!, HO 6&1CTpol! OU9HKB COCTaBa nyqKa, ITonyqaeM8B OObi'IHO 

eens'IBHa oTaomeaas KI6K 3.;.7 (a BameM ODbiT9 K/OK 2;5 liDB ny'IKOB pa3a&rx saepral!} 

CBHlleTenbcTayeT o aana'IHH a ny'lxe y -KaaaToa 38MeTBoll aona 38p!llKeHHbiX 'laCTBU, Cne

ayeT 3aMeTBTh, 'ITO acn0Db3oaaaae OTHomeass KI6K ae KoppeKTHo, TaK KaK cpaauaaaiOTCB 

aenH'IBBbi, nonyqeaable nps pa3HbiX ycnoaaax: eaeceaae KOHaepTopa npaaOJlBT K B&IoblaaBJIIO 

3ap!!lKeHHbiX 'laCTHll, DpBCYTCTBYIOIIlBX B IIy'IKe y -KeaaToa. Eonee npaBHDbHOe npeacTaa-

nease o 'IHCTOTe nyqKa 6yaeT nonyqeao, KOrlla B3Mepeaas 6K OCyWeCTBnBIOTCH C TeM 

lK9 KOHBepTopOM, HO DOMellleHHblM 3a C'19T'IHKOM 1 (nODOlKeHHe C'I9T'IHK8 1'}, DpH 9TOM B 

OOOHX cnyqasx coxpaHBIOTCB OJlHHaKOBble ycnOBHH JlDH ny'IKa. 

ITocKODbKY ny'IOK Y -KBaBTOB Ba BbiXOll9 H3 yCKOpRT9DB O'IHlllaeTCH OT 3apBlKeHHbiX 

'laCTHU paCC9HHHbiM Mar HHTHbiM DOD eM yCKOpBTenB, O'leBHJlHO, 'lTO npacyTCTBYIOlllHe B Dy'l-

Ke y -KBaHTOB 3apslKeHHb19 'laCTRllLI B OCHOBHOM BBnBIOTCB 9DeKTpOHaMH OT KOBBepCHR 

Y -KBaHTOB HB CT9HKaX KODDHMaTopa H B B03llyXe, 0cT8DbH8B M8DaB 'l8CTb 38pB~9BHOl! 

KOMDOH9HTbl ny'IKa Y -KBaHTOB B HBDBeTCH npHM9CbiO B DODY'I9HHOM HaMH ny'IKe 3D9K-

TpOHOB, non!! JlpyrHX 3apBlK9HBbiX 'laCTHll (ae 3DeKTpOHOB} B Dy'IK8X pa3BOll SHeprHH Onpe

Jl9DHnaCb HaMH H3 8HaDH3a OCUBDDOrpaM KaK OTHOWeHHe 1, 2, 3, 4/1, 2, 3, 4 •< • 

Ocaoauble xapaKTepacTBKH nony'leHH&rx ny'lxoa aneKTpoaoa uecKoDhKHX saeprall npeacTaane-

4 

• 

~ 
I 

I. 

~ ~-

J. 
~ ' " ! ,;i~ ~ ..• 

Rbl B T86DBll9 1, i1HT9HCHBHOCTb Dy'lll:8 3D9XTpOHOB ODp9Jl8DB9TCll p83Mep8A 

a paccToiiHReM OT oeaTpa MaraaTa, Bee opaeeaesable a Ta6naoe 1 aena'laJ 

B 0JlRH8li:OBOll reoMeTpRR: OTBepCTBe KODDHM8TOpa B CTeHe 50 MM, pa3M8J 

:.! 
pa C'I9T'IHK8 2 - 80 X 80 MM , p8CCTOIIHB9 OT lleBTp8 MarBHT8 JlO C'19T'IRKI 

'lBH8 K/6K 9CTb OTHOlli9HR9 CKOpOCTel! C'I9T8 C KOHB9pTOpOM R 6e3 KORBe 

1 B UODOlK9HRR 1 B 1', COOTB9TCTB9HHO}, 

Pa36poc no saepraBM a ny'IKe !IE/ F BBnBeTCII naael!aol! cjlyaxoaell : 

3D911:TpOHOB R B3M9HB9TCII OT 4,5% Ha Oll.KH rpaJlyC JlDR yrna 20° JlO 2,8% I 

yrna 50° • 3TH 3Ha'leHRB aena'IHBhl saepreTR'I&CKoro pa3pemeHBB RMeiOT Me 

CTBRR KOUDI!MaTOpa B 38DlBTBOII CTeHe He 6onee ·50 MM R XODDRMRPOB8BI!B I 

C'l9T'lRKOM 2, 

AaTophl 6narollaPHhl IO.n. ITpoKolllKBHY 3a o6cylKJleBBe aonpocoa, cilll3i 

liOM DY'IK8, 

n a T e p a T y p a 

1. IO.n. ITpoKolllKaH, Taa Cso-ael!, )K3T«<>, ~ 10 (1959); ITT3, ~ 32 (lg 

2. 8,M. KyT&BH, 8.11. ITeTpyxaa, IO.n. ITpOKOWII:BH. rrac&Ma B )K3T«<>, II • 8, 

S, A. F. Dunaltaev, V.I. Petrukhln, Yu.D. Prokoshkln, V.I. Rykalln, Nuovo Cimento, 24, 4' 

4. A.«<>. nyual!oea, ITT3, §., 77 (1964). 

5. A.«<>. nyaal!oea, 8.11. ITeTpyXBH, IO.n. ITpOKOlliKBH, 8.11. Pb1K8D.RH, rrT3, ;! 

a. M.c. K03o.ttaea, A.A. TIIDKHH, ITT3, L 21 \1956}. 
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2, 3 

' a oro 

BKIIIO'I,WHCb B BSHOCBKYIIJIHYIO CXBM}' COBD8119HBll/
4
/, 3aDyCK810DlYJO 

/5/ 
nBTHDy'lesoro ocuannorpa<jla • 11Mnyn&Chi OT scex 'leT&Ipex C'leT-

sanae& He aKpaHe ocuannorpa<jla, 'ITO 11asano B03MO~HOCTb nyTeM aaana

e11enaT& cocTas ny'IKa. TeKoA cnoco6 oueHKH 11aeT 6onee Ha!le~Hhlll pe

Toe Cp8B!I9HH9 CKOpOCTell C'IBTa TpOJ!BbiX 1, 2, 3 H 'leTsepHbiX 1, 2, 3, 4 

apaTen&HO 6hlna npose!leHa TpaCCHpOBKa DY'IK8 MeTOI10M rRt5KOII TOKOHeCy

BBTCTBYIODlHB rpa!lyHpOBO'IBbiB KpHBbll9 DpHB9119Hbl He pHC, 2, 

B DY'IK8 91l9KTpOHOB M930HB8B MHDlBHb CMeDlallSCb DO 83HMyTy 110 DOIID

HMOCTH' H3 KOilllHMSTOpa, 'ITO COOTBBTCTByeT CMBDleHHJO Ba yron • 17° 

lKBHHB, 3aBHCUMOCTb HHTBHCHBHOCTH BbiB9119HHOrO DY'IKa 9DBKTpOBOB DpB 

STOpa B 38DlHTHOll CTeBe <t = 20 MM OT 83HMYT8DbHOrO DODOlKeBHB 

PanHSDbHOe DOilOlKBHHB MHDlBHH CD800 BllHBBT He BBIIH'IHHy 

KTponnoro nyqKa. 

3. Ocno&Hbie xapaitTepacTHKH nyqKa 

TpoHnoro ny'IKa, nonyqaeMoro KOHsepcaell y -KsaHTos, oohl'IHo rpyoo 

H'IHHOH OTHOWBHHB CKOpOCTell C'IBTa 3ap~eHBhlX '18CTHU C KOHB9pTOpOM 

pTopa ('oK'}, 0THODl9HHe K/0)[ nonyqaeTCB HeDOCp9.llCTB9HHO H3 ODbiTa 

XOTB H rpyool!, HO ObiCTpol! OUBHXB COCTSBa Dy'llt8, nony'la9M8B OOhl'IHO 

a x/ox 3.;.7 (s aameM ODhlTe Klox 2.;.5 .llllB Dy'IKOB p83HbiX 9Hepral!) 

nanB'IHH s ny'IKe y -KBSHTOB aaMeTaoll .llona aap~eHHhlX 'laCTHU. Cne-

o BCDODb30B8HBe OTBODleHI!B K/6K He KOppeKTHO, TaK K8K Cp8BHBB8JOTCB 

Hbie npu pa3HhiX ycnosaax: saeceaae KOHBepTopa npusonaT K BhiObiBaHHro 

, DpiiCYTCTBYIODlHX B ny'IKe y -KBSHTOB. Bonee npasun&aoe npe.llCTas-

Y'IK8 oyneT nonyqeao, KOr.lla B3MepeHI!B 6K OCyDleCTBDBJOTCB C T9M 

0 DOM9IIl9HHbiM 38 C'IBT'IHKOM 1 ( DODOlKBBHe C'I9T'IHK8 1'}, DpH 9TOM B 

1Xp8HBIOTCB O,llHH8KOBbl9 yCDOBHB .llllB Dy'IK8, 

'IOK Y -KBSHTOB H8 BbiXO,lle H3 yCKOpHTena 0'1HIIl89TCB OT 38pBlK9HHbiX 

Mar HIITHbiM DOIIBM yCKOpHTBIIB, 0'19BH.llHO, 'ITO DpHCYTCTBYJODlHB B nyq

pB~<eHHhl9 '18CTHilbl B OCHOBHOM BBDBIOTCB 91leltTpOH8MH OT KOHBepCHH 

HKaX KOIIIIHM8TOp8 H B B03.llyXe, 0CT8DbH8B M8118B '18CTb 3apB~eHHOll 

Y -KBSHTOB H BBDBeTCB DpHM9CbJO B DODY'IBHHOM HSMB Dy'IKe aneK-

38pBlK9HHbiX '18CTBU (ae 91l9KTpOHOB) B Dy'IKSX pa3HOJI 9HeprBB ODpe-

8HallB38 OCUI!IlllOrpaM KSX OTHOIIlBHBe 1, 2, 3, 4/1, 2, 3, 4 •£, 

HCTBKB DODY'IBHHblX Dy'IKOB aneKTpOHOB HeCKODbKBX 9Bepral! npe,llCT8Bil&-

4 

• 

1: 

~:l j ,. I 

'•, 

~ 
I 
t 

}i' 
f·t··.·· 

,1:' 

t 

Hhl s Ta6naue 1, 11aTeacasaocT& uy~a aneKTpoaos oupe.llellaeTCB paaMepaMB C'leT'IBKa 2 

11 paccTOHBB&M OT ueHTpa MaraBTa, Bee npBBe.lleBBbie B Ta611Bue 1 aenB'IBBhl nony'le&bl 

B O.lliiH81tOBOII redMeTpHB: OTBepCTHQ KOIIDIIMSTOpa B CTQBQ 50 MM, pa3M&phl CUHB'I'IIIIIIBTD-

:.! 
pa C'leT'lBKa 2 - SOxSO MM , paCCTOBBae OT ueaTpa MarHHTa .llO C'leT'IBKa 2-2 M. Bena-

'IHBa it/t5K
1 

eCTb OTBOIIleHHe CitOpOCTell C'I&Ta C KOBBepTOpOM B 6e3 KOBBepTopa (cqe'I''IHK 

1 B UOIIOlKGIIIIB 1 B 1', COOTBeTCTBeBHO), 

PaafSpoC UO 9BeprBBM B ny'IKe !\ E/ F, BBIIReTCB DBHellaoll ljJyBKUBell yrna OTKIIOHeHBB 

91leKTpOBOB II B3MeHBeTCR OT 4,5% aa O.llBB rpa.llyC .llllB yrna 20° .llO 2,3% He rpanyc ,llllB 

yrna 50°., 3TH a&a'I&BBB senB'IHBbi aaepreTB'I&Citoro paapemeBBH BMeiOT lliecTo npa oTsep

CTBBB KOIIIIBMaTOpa B 38DlHTBOll CT&He He 6onee ·50 MM II KOIIIIBMBpOB8HBH ny'IKa nepe,ll 

C'leT'IBKOM 2, 

AsTOpbi onaro,llapHbi IO.Jl. npoKOIIlKBHY 3a o6cylK.ll&HBe BODpocoa, CBH38HHhlX c BbiBD

nOM ny'IKa, 

n B T e p a T y p a 

1. IO.Jl. npoKOIIlKBH, Taa Cao-sell, )1(3T41, ~ 10 ( 1959); nT3, lL 32 (1959). 

2. B.M. KyTbBH, 8.11. neTpyXBH, IO.Jl. npoitOWKBB, nac&Ma B )1(3T41, II • 8, 387-:i91, 

3, A. F. Dunaltaev, V .1. Petrukhln, Yu. D. Prokoshkin, V.I. Rykalln, Nuovo Clmento, 24, 405 (1962). 

4, A.41. Jlyaallues. nT3, §., 77 (1964). 

5. A. <II. Jlyaallues, 8.11. neTpyXBH, IO.Jl. npoKOWKBB, 8.11. PbiK81IBH, nT3, ~ 114 ( 1965). 

B. M.C. K03o,llaes, A.A. TmiKBB. nTa, L 21 !1956). 
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P11c, 1, CxeMa nOll}''leuaH ny'IKa BTopB'IHblX sneKTposos, M - 6epB1111Be 

</> - 83BMYT81lbHbll! yron MBW&HB 1 )' -ny'IOK )' -KB8HTOB1 3,C, 

CTeua, K - CBBHllOBbtl! KOHBepTop; AM - asans3apy10lll11A Mars 

CllHHTBilll!lllBOHBbl& C'leT'IBKB, 4 - 'l&p&HKOBCKHA CU&KTpOM&Tp E 

W&HIIH; .n1, ll:2• .n8 - CBBHllOBble llB&I!>parMbl, <jlopMBpyiOlllB& Jr, 

1 H 1' - nsa nono*eHHH C'leT'IBKa 1 OTBOCBT&IlbHO ~:ossepTop~ 
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P11c. 1. CxeMa nony'leHHH ny'lxa BTOPH'IHbiX anexTpoaoa. M - 6epannaeaag MBmellb, 

rp- 83BMyT8nbBblll yron MBW&HB1 y -Dy'IOX y -XB8BTOB1 3.C. - 3811lBTB8ll 

CT&Ha, K - CBBHIIOBb!ll KOHB&pTop; AM - aaanaaapy!OI!lBll M8rBBTj 1, 2, 8 -
C!IHBTBDnli!IBOHHbl& C'leT'IBKH, 4 - 'l&p&HKOBCKHJl CD&XTpOM&Tp DOnuoro JIOrno

meHBll; .n1, ~~ .n8 - CBBHIIOBble liB8!jlparMbl 1 !jlopMBPYIOIIlH& ny'IOX snexTpOHOB1 

1 H 1'- liBB DonO*eBHH C'leT'IHK8 1 OTHOCHTen&HO KOBB&pTopa. 
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P ':fJI/c 
Pac. 2. KpRBhiQ TpaCCRpOBIUI ny'llt8 B MarHRTe cn-10-4. llR<jlpaMB y KpRBhlX 

):l89TCH yron OTJUIOHaBBH Dy'llta, 
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14. /Se /6° n· ltJ" 15. eo· 

Pac, S, 3aeacaMOCT& cKopocTH cqeTa sn&KTpoaoe (a oTaocaTen&a~x e~aBHnax) 
oT 83HM)'Tam.aoro nonolKeHHll MameBH. Pa~ayc Mameaa R •277,8 CM, 

KOBB&pTop 5 MM, 
l. 
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