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E.M.Eo.llOTOBCRll! 

RaH.It.11.n;aT ~3BRo-MaTeMaT.111i8CIOIX Hayx, 
CTapllillA Hliy1lHliA COTJlY.ztRBR F@H 

M. II. JIOplJitlIH 

Be.Izylllee ~pe~eHJJe - XapbROBCIOJA \fm3l!RO-TeXHJlqecRHA HHCTJlocyT 

AllTopeqiepaT pasocrn "Sn~ 1974 r. 

3autHTa ,!O!ccep~.I! COCTOBTCSI 
·~ 1974 r. 

B 14-00 q. Ha sace~aH.llH YqeHoro coBeTa EpeBaHcRoro \t)HSl!'iecRoro 
HHCT.llTyTa (.UoM ~8.HliX »l>M). 

0T3HBH Ha aBTope(pepaT ~ 2-x SR3. c 38BepeHHott IlO,ltIIJJCLID 

IlpOCBM HanpaBJlllTL no a,rwecy: 375036 EpeBaH 36 y~.MapRapiIHa 2 
Y'ieHoMy ceJqJeTapro E~H. 

c .rn-iccepTatnJeit MOlKHO 03HaROMl!TDCJi B 6H6JmoTeRe F@H <.noM ~emu:) 

YqeHIDt cexpeTapL CoBeTa /j J _ • . 

- J7zl!Jlf/)/ B.A.lliax6eSJIH 

IIpB nepexo~e \t)Hs.11Rl! BHCORHX SHepI'll! B o6~aCTL BMIIyJil>COB 6o~Lme 

IOO faB/c BcnoJIDsoBaHHe H3BeCTHHX MeTo~oB 11~eHT.11<In~RBUH.11 qacTBU um1 

38Tpy~T8Jll>HO, HJil! Ilpi!HUl!ID!aJIDHO H8B03MOlKHO. 3TBM 06'hl!CHJI8TCS\ HH­

Tepec R npo6~eMe Hcno.IThsoBaH.llSI nepexo~oro HSJJY'i8Hl!SI .1VllI ~eTeRT.11-

poBaHl!SI qacT.llU BHCOKBX aHepI'llit . 

HaCTOSJlltaR ,lO!CCepTSID!SI IlOCBmiteHa BCC~e~OBaJill!ID B03MOlltHOCTett BC­

IlOJil>SOBaJill!SI peHTreHOBCRoro nepexo,nHoro .113JJY'{8HBSI ,1VllI C03,JJ;aHESI .n;e­

T8RTOpOB qacT.11n BliCORHX aHeprzit. PaccMoTpe.H!i paSJil!'lllhle MeTo,ll;!l pe­

rBcTpaIU1.11 qacTBU .11 BJm.IIHlle q>oHOBliX npoueccoB Ha paapemaDJ.UYIO cno­

co6HocTL .n;eTeRTOpoB. OIIHCaHH SRCnep.llM8HTH no .llCC~e.n;oBaHHID ~yx B.11-

,Jl;OB ~eTeRTOpOB qaCTBU BliCOREX SHeprHtt .II no HCC~e,JJ;OBaHBID pa3Jl.llqH!iX 

pa,!O!aTopoB nepexo~oro HSJJY'{eHHSI, BlinoJIHeHHble Ha nyqRe a~eKTpoHoB 

EpeBaHCKoro CHHXpOTpoHa "APYC" IlpH aHeprJUOC 0,5-4 faB. 

,UHccepTan1rn cocTOl'IT .11s BBe.n;eHl!SI, qeT!lpex r~aB :a S8RJl!)qemJS1. 

B nepBo~ rJiaBe npJJBO,D;JJTCSI o6sop paSJill"IHHX MeTo.n;oB B.n;eHTRqmxa­

nm.11 'iaCT.llU • aH8Jlll3Jlpj'llTCSI BOSMOJDIOCTJI JIX JICilOJIDSOBBHJISI B 06JI8CTH 

CBepXBHCORJIX 3H8pl'Jll • .llaH o6sop TeopeTJl'ieCKJIX • axcnepl!MeHTaJIDHHX 

pa6oT no nepexo~OMY .113JJY'{8HJIID qaCTHU BliCOKlilX SHepI'l'ltt. 

BTopaR ·rJiaBa nocBmiteHa Bli6opy reHepaTopa BSJJY'{eHESI, a TaKllte 

aHaJmSY BOSM0.1KHOCTett BCilOJIDSOBaHJllSI peHTreHOBCKoro nepexo~oro BS­
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JIY'I6IrnR 'AJ1R .neTeKTMpOBaHER qaCTHU Bl:ICOKHX 3HeprE!. 

3,necb , B qacTHOCTlll, Ha OCHOBe paOOT r1•21noKa3aHO, qTo IlPlll pe­

rlllCTPaIUllll peHTreHoBcKoro nepexo~oro lllSJIY'Ielil'IR Y.1IbTpapeJUITlllBlllCT­

c1rnx qaCTJ/JU B Y3KOM lllHTepBa.ne yrJIOB B,nOJib HaIIf ~~eHHR ~l!XeHHR 

qaCTl'JIJ,hl MOlKHO IlOJIY'IlllTb pe3IcyJO 3aBJ/lCJ/lMOCTb BHTeHCl!BHOCTl! l!3JIY'IeHllH 

OT 3HeprHJ/l qaCTHIJ,hl. 

.UeifCTBilTeJibHO' KB.K CJie)JyeT B3 aHa.mrna TeopeTl!'l8CKHX Bl:Ip8.1teHJli!:. 

EHT6HCllBHOCT:b peHTreHOBCI<Oro nepexo~oro BSJiy'ltlHJIH Ha O,nHoa rpami-
2 ( 2)2. ne pas,neJia, lWnyllleHHM B J!HT8pBaJ1e yrJIOB Q .C....<.... e <.._<.. ~ C 

paBHa cl W ""' .!f.. [ o/w 2 12 4a_)4 ~ 
ol w - :Ire (mc/E)z + o/w2 e \ m c 2 ' ( ) 

T. e. Ilpll pe!'HCTP~• ll3JIY11eH11H B Y3ROM TeJieCHOM yrJie B,no;n, BanpaB­

JieHJIH ~Bxemm 'laCTBIJ,hl 'D!CJIO Rl!aHTOB ,,..,, 0 ". EcJIH O.nHOBpeMeHHo JJ3- '2. 

JIY11eHJJe perBCTpl!poBaTb B Onpe,neJieHHOM '18CTOTHOM l'lHTepBa.ne za.<<(~C~ 
TO 3aBJ!CJJMOCTb l!HTeHCHBHOCTJ/l H3JIY'l8HHR OT 3Hep!'EH 6y.n:eT eme 6oJiee 

Cl!JibHoit JW ~ e2 . ~2 e4(-~)8 (2) 
dw 2trc W 4 mc2 

• 

2. (m c2
)

2 
iI.. (mc 2

)
2 

B oopaTHOM CJIY11ae. T. e. npl! e >> E H w2 >> E 
clWrv _g_[2l CltiE1. _ 2e

2+$2] 
dw - :fie n(mc2)2w2(e'"~&2) El+ ~a • (3 ) 

Ka!\ CJie)JyeT l!3 BHaJill3a !l>oJ>MYJI (I-3), ecJil! UMeeTCH MOHOlllMIIYJibCmIB 
•' 2 

~OK '18CTBIJ; c pa3.1Il!'IHRMPJ 3H8'18Hl!J!Ml! ~ ii Y2 • l! e CJIB r.~ << (.() l! 
a. 1 2. wz e. 1 o ~ er r, « e 2. • a (2 ~ Cf" lll Q2 p e z , TO BepOHTHOCTb pe-

I'l'JCTPBUHH '18CTBIJ,hl c Oi • 6y,neT 3H8'1lllTeJibHO MeHbille, 'leM '18CTJ!D;li c 

02 . HHTepeCHO OTMeTHTL, "ITO CllJibHaH 38BlllCJ/lMOCTb lllHTeHCJ!BHOCTll 

1!13.lT'J'IeHl'lJ! OT r CO:x:pawieTCH l! np:z pel'l!CTpawm lll3JIY'IeIDIH B l!H'l'ep­
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mc.2 
Ba./Ie yrJIOB(J<e1- e, « y, XOTH Ilpl! 8TOM BOSHllKaDT .ll:OIIOJlHBTeJ!l>Hlle 

noTepB J1SJJY11emur B JIHTepB8Jie yrJioB 0- 9, , STo o6cTMTeJII>cTBo Ball:­

xo c TO'IRJI speHJIH pas.n:eJII>xoa peI'JlcTplillJJB 'lacT•ItLI :e B3JIY'lelmJI. 

B npe.ztnOJlOllteHJJB, 'ITO \IJJlyRTYanB• 'lllCJia .n;eTeKTHpyeMHx RBaH':'on ne­

pexo.ItHoro l!3JIY'lema:a IIO.l{'Jl!HJIJlTCJI 3BKOHY IlyaccoHa, npoBe.n:eHo coPoc­

TBBJieRBe .n:eTeKTOPOB 'laCTl!~ BHCO¥.MX SHeprHtt, B KOTOphlX IIpO.ll3BO.l411TCJI 

JIJ/l6o "IaCTOTHM, Jllf6o yrJIOBM .nBC.h1JHMlllHazn,a B3JIY'leH.11H. Corroc 'l'a:BJlfl-

JIJ/lCh aqiqieKTHBHOCTl! pel'BCTPanJ!'l! lll K03\fl!IIHnzeHThl pas,neJieHBH .IUiyx 

'18CT.mt c M8CC8Mll! m, B m2. R:: ~~) ; pac'leTh! IlpOBO,nl!JllllCh .It.IIli 

CJIOHCThlX cpe.zt, COCTOJnlll!x H3 In = I0~2.1a3 CJIOeB IIOJIJ/l3THJieHa TOJI­

ll!l!Hott a = I~ • B pesyJil>TaTe pac'!JeTOB OhlJIO ITOR83aHo , 'ITO KaK 

IIpB "IaCTOTHOM, TBK H IlpH yrJioBott .nl!CKplllMHHar(HH l!MeeTCH B03MOilllIOCTL 

B.zteHTJ1q...IU1poBaTL Ill!OHhl l! IlpOTOHhl B 00JiaCTB HMIIYJI!iCOB I02-Ia3.raB/c. 

O;!tHaKo, B 06JiaCTB l!MIIyJI!iCOB 100-500 faB/C IlpH COUOCTalUIMOM ajlc;peK­

TEBHOCTB perBCTpanJ!'H Ill!OI!OB yrJIOBaR: ,nl!CKpBMJIHanMR o6ecrre1rnBaeT JIY'l­

mee pas.n:eJieH:ee no MaccaM. Tax, Ilpl! l!MITyJIMe "IBCTH~ p = 200 I'aB/c 

lll m = IOOO a@leKTHBHocTh penwTPanMH ITBoHoB £ = 95%, a Roajiqm­

UHeHT pas.n:eJiemm R.lif'zf03 
rrpH yrJioBott .ItliCK])l!MHH~01:e B npe.zteJiaX 

0-(} = 4.I0-
3

; Ilpl! (} = 10-3 3H8'1eHHa e 91 R7i,P COOTB8TCTBeHHo 
'-pamw "-" 60% H < IQ-5 • 

B 0602x cnoco6ax .n:eTeKTl'!po:aruma HyJtmix aHa'leHHf E 11 ,('";> MOZ­

ffo .n;o6BThCJI no.n:6opoM 3Ha'!JeHJ11! 'll!CJia CJIOeB JI HBJKHero npe.zte.na 9Hep­

'I'll• peI'JlcTPanMB KB&HTOB. 06a cnoco6a c 6oJ!l>lllJO( ycnexOM MO!'yT 6un 

'1IPJ1MeHeB1l .It.IIli pas.n;eieJDra 8JieKTP<>HOB OT 6oJiee T.RlteJJHX 'IJSCTB~. 
3.n;ech xe IlplfBe.n;eHii HeCKOJI!iRO BapBaHTOB .n:eTeKTOPOB, B KOTOphlX 

'lpOOJieMa pas.n:e.m,Ho,tt pe!'HCTPanM• B3JJY118HJIH IlpH COOTBeTCT~x 'iac­

'TOTHOI B yrJioBol .nBCKpBMllHan:tJi!X B '18CTBitLI pemaeTCJI pa3Jlllftz:!W:MB cno­
oo6aMH. 

HBH60Jiee npocTHM RBJifleTCH cnocoo pel'l!cTPanlfB BSJIY'leHHH .neTeKTo­
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~OM c ueHTpaJihH!lM OTBepcTEeM, qepes KOTOpoe IIpOXO,Itl!IT nytlOK H~eHTH­

¢HUHpyewx qacTJrn;. TaKl!e ~eTeKTOpH 'laCTHU BHCOIGlX aHepI'l'ltt, no-BE­

,Iti!MOMY, ueJiecoodpaSHO HCllOJibSOBaTb ,nJIK cenapHpOBaHEH 'laCTHU B HH­

TeHCHBHliX IJY'U(ax. PacCMOTpeHl:l TaKllte BOSMO.'EHOCTB HCUOJibSOBaHBH MO­

SaHKJI, COCTaBAeHHott HS ~eTeKTOPOB HS.n:yqeHHH HedOJiblllHX pasMepoB 

(CUJIHT1!JI.llliTOpoB, nponopIUWHaJihHllX cqeT'IHKOB B .up.)' a TaIOlte cPoTO­

Y¥1IODTeJiea co CKpell1eHHlilMH noJUIMJI, qTo TaIO!te nosBoMeT pas~eJII>HyD 

peI'l'!CTPauHD 'laCTlllUH H lllS.n:yqeHl!H. 

B 1961 ro'JIY A.H.A.mlxa!UllioM H ,l!Jl. 6I:LJio npe,IVIo~eHo ,nJIK perHcTpa­

UBJI nepexo,IU:Ioro Hs.n:yqelll!R Hcno.m,soBaTb MeTo~ xapaKTepHCTH'leCKoro 

•s.n:yqeJmH. B STOM MeTo~e KBaHTH nepexo,IU:Ioro HSJiy<l:8Hl'IH norJIOlI\aDTCR 

B rase, pacnoJIOJKeHHOM sa reHepaTopoM Hs.n:yqeH11R, npH STOM odpasyeT­

CH HSOTpOIIHOe xapaKTepHCTH'leCKOe BSJiy<l:eHBe, KOTOpoe MOZHO pel'l!CT-

>BpOBaTl> BesaBJ1cJD10 oT JJ~eRT111p:iunipyeMoil 'laCTBJ:n:I. TaKoit MeTo~ 6WI 

OCy1l{0CTBJieH B 1964 r;.Bo BTopoa rASBe HaCTO.Rllleil ,Itl!ICCepTaUHH pac­

~'il!T8'i ~eTeKTOp, B KOTOpOM TaKllte Hcno.m,syeTCR M8TO~ xapaKTepHCTE­

'leCKoro HSJiy<l:8Hl4H, HO KOTopblit HMeeT piI,IJ; npeHMj'lI\eCTB no CpaBHeHJID 

c ynOMHHyTHM. 3,l4ecb CJIOllJCTaR cpe~a noMell1a8TCH Herrocpe~CTBeRHo B 

r as-norJIOTHTeJTh, a ~eTeKTOpH , perHCTPHPYJOllt:ll8 KBaHTH xapaKTepHCTH­

'leCKoro Hs.n:yqelDIR , pacnoAaraDTCE B~OJII, od~eMa c rasoM. B aToM cno­

co.:IP IlplllBJieKaTem.JWM JIBJIJieTCR TO ' qTo HeT Ilp:l!HUHilH2J!I,HOro orpami­

'leHBH Ha 'IHCJIO CJIOeB ES-Sa norJIOlI\8IrnH B CB.MO! CJIOHCTOil cpe~e. IlpH 

aTOM MOl!CHO ~OCTH'lb SH8'1HTeJibHO 6oJibrnett CBeTOCJJAH YCTaHOBKJI, 'leM 

IlpB peI'l'!CTP2UJIH JJS.n:yqeHJIJi ~eTeRTOpOM TOpOB~S.U.HOI cPopM!il. 

:az.nicJieH!l siPI>eR'?llBHOCTL permCTP2UJIB IIJIOKOB £,;- B R08~tHT 

pas~eJieHBH B 06.n:aCTB BMIIy.ll>COB Bblllle "" 200 raB/ C. B c.n:yqae aproHa 

Bl1Xlilli1 npe~eJI SHa'leHJll BMIIyJibCOB COCTaBJilieT 50-100 raB/c. 

HaKoHeu, Bo BTopol rJialle paccMoTpeHo BJIHJIHJie pa3JIH'IHHX npouec­

oB '' l6pasoBaHJ1e 8 -aJil tTpoHoB, MHoroKpaTHoe pacce.EHJ1e 'lacTBu 
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np.) Ha paspernaDll1YJO cnoco6HocTb paSJIH'IHHX reHepaTopoB HSJIY1!eH1!R Ha 

BTOPJl'IHOM nytlKe SJI8KTpOHOB EpeBaHCKoro ClllHXpOTpc;ia "AFYC n 6HJIH 

CMOHTHpOBaHl:l TpH paSJIH'I.Hble YCT8ROBKll, OilHCaHID KOTOPilX IlOCBElI\eHa 

TpeTDR rJiana HaCTO.Rlllei1 ,Itl!ICCepTaUHOHROtt pa60TH. 

8RcnepJ11MeHTaJll>HaR YCTaHOBKS, npe,n;Ha3Ha'leHRaE )V'.II BCCJie~OBaHEH 

paSJIJJ'IHblX BH~OB reHepaTOpoB HSJIY'l€HHH[5 J, llOSBOJUIJia peI'llCTpHpoBaTb 

'IJICJIO ll3Jiy<l:e.HHilX KBaHTOB B onpe~eJieHHOM 'laCTOTHOM llHTepBaJie, a TaK 

xe BX cneKTpam.Hoe pacnpe~eJieHl'le. 3~ecb .IVIH pas~eJibnoll peI'l!cTpauJ! 

HSJiy'l:eHJIE H 'laCTHUH 6IJJ! HCilOJIDSOBaH OTKJlOH.HIOlI\Hil MaI'Hl!T • B~OJib i.y<I-· 

Ka SJieKTPOHOB, nepe~ OTKJlOIDllllI\HM MarlillTOM pacnoJiaraJiaCb IlJiaTcI>opMa 

c pasJIH'IHElMI'! reHepaTopru.m ns.n:yqeHl'!R (cJIOllCTBE cpe'Aa zs MBJlJiapo:dl:lX 

nJieHoK, neHonJiaCT H I'l'l,l!JlH~ JIHTHH Li H ) • YcTaHOBRa JIJ06oro HS ID'IX 

no~ nytlOR 3JieKTpOHOB IIpOJIJ3BO,Itl!IASCb nepeMemeHHeM IlJISTcPopMH c ilyJII,Ta 

ynpaBJieHJIH des BliKJIIO'IeHPJR YCROPHTe.llll. 3a IIJia$pMott no Tpa. ;TOPBB 

ny'IRS HaxO,Itl!IJICH CUBHTHJUUlJJ;llOH.Hblil anepTYPHllil C'leT"DIR. 3a OTRJIOKID>­

lllHM MB.I'HHTOM ~OJII, TpaeKTOPHJIJ 3JieR'rpOHOB pacnoJiaI'aJICR CUJ(HTJIJIJI.f!UJi!­

OHH!lil TeJieCRon, COCTOJllllHi1 JIJS Tpex C'l0T'IJIKOB. Hs.n:yqeHEe, o6pasyeMoe 

B reHepaTope, peI'l'!CTpllpOBaJIOCb OUBHTHJIJISlll;J!OHHHM cneKTpOMeTpOM H3 

!Va':l(TQ. ycTaHOBJieHHHM B'AOJ!L OCH reHepaTopa JIJSJiy'l:eHJIH 38 OTKJIOH.ffi0-

ll1HM MarHHTOM Ha paCCT<»illl!H 6 M OT ~eHTpa reHepaTopa H3Jiy<l:eHHH. 

Bxo~oe oKHo Kp:llCTaJIJia ~1(Tt} 6wro :11sroToBJieHo 11s MaliJiapa TOJllll:ll­

Hott 601' ,nJIK JMeHbrneHJ'JH norJiolI\eHHH KBaHTOB. Ha nyTM aJieKTpOHOB ~o 

repepaTopa ms.n:yqelti!R B B npocTpaHCTBe Mell!,IlY reHepaTopoM H raMMa­

cneKTpoMeTpoM ,nJIK yMeHbmeHJIR cI>oHa • BepoRTHOCTB norJiomeHJU1 •a.nyqe­

HJ11a B B03.nyxe Ha DyTB ~o 'A8TeRTopa pacnoiar8JIJICL reJIJ1eBlie MelllRJI. 

CooTBeTCTBYDQall 8JllR'fPOJlllall annapaTYJ>a perwcTpwpoBaJI.8 1DICJio aJieRT­

poaoB, 'IBCJIO KBBJITOB peHTreHOBCRoro nepexo,ltl:loro BS.n:yqe.lil'JE B HX aM­

ILIIBTY.n;Hblit cneRTp, ,nJIK qero mcnoJII,30BaJICR 512-KaHa.JIDHbltt B.MIIJIHTY~H 

ana.mrnaTop. HsMepeimsi: npoBO.JU'lJIHCb npB paSJIH'IHHX aHeprzHX aJieKTpo-
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HOB K8R B nepe'!ZCJieHHhlx Blillle reHepaTopax HSJJY'i0HHJI, TaI< :I! B 8RBH­

BM0HTHL1X C!IJIOlllHHX cpe,u;ax. 

,ll.7m: aKcrrepHM6HT8JibHOro HCCJie,u;oBaHl!JI .u;eTeKTOpa 'Cl:aCTHU B!:ICOKHX 

aHeprH:lt, B KOTOpOM rrpOl'l3BO,Itl!JI8.C:b yrJIOBSH ,JJ;HCKpBMBHaIUU! peHTreHOB­

CKoro rrepexo,!Uforo E3.nyq:eHHa, rrpHMeHJIJiac:r, ycTBHOBKa, KOTopaa cocTo­

SIJra H3 reHepaTopa B3JIY'i6HHJI, ,u;eTeKTOpa peHTreHOBCKOro H3.nyq'.eHBJI H 

CJlHHTBJl1lm4XOHHOro TeJieCKOila Sapl'Dltel!HliX 'Cl:aCTl'IU, YCTaHOBJieHHHX B,ItOJIL 

orpaeKTOplUI sJieKTpoHoB. B KatrecTBe reHepaTopoB Hs.nyq:eHHS rrpHMeHS­

.llllCh rrep•O.Itl'J'Cl:0CIO!e CJIOHCTble cpe.Ithl l'IS Ma:ltJiapa c p83JIHtIHhlM ~CJIOM 

CJIOeB, TOJilllMHO:lt !IJiaCTHH H paCCTOHHH.IIMl'J MeJlt,lly HHMH. B STott yCTaHOB­

Ke ,u;eTeKTOp H3JIY'i0HHJI rrpe,u;CTaBJillJI co6oa KpBCTa.1JJ1Cs:l(rt) TOpOH,ItaJI:b• 

HOA 4>c>PMhl c BH6lllHBM .Jn'(8M0TpoM 76 MM, BlIYTP0HHBM .nmweTpOM 8 MM H 

TOJilltilHO:lt 20 MM. ~epes OTBepCTHe B KpHCTaJIJie rrporryCKBKlTCS 3JI0KTpo­

HL1, ,IVUI o6ecrre'Cl:eHHJI pas,u;em.Hol peI'HCTPBIU!l! l'ISJJY'ieHHa ii sapJDKeHHoil 

'Cl:aCTHIJ;hl. PerEcTpaIU!JI CUBHT.HJIJll'II~idl rrpoHSBO.Jn'IJia.Ch TPeMH 4>c>ToaJieKTpOH­

HHMB yMHOJ!GlTe.IIl!MB ~3Y-29. 

TpeTh.ff aKcnepMMeHTaJil>Haa ycTaHOBl'ta, a HMeBHo, ,u;eTeKTop ll:acT•U 

Bl:lCOKBX SHepnt! HQ OCHOBe peHTreBO:BCltOro nepexo;itHoro 113.lly'ieHll: c 

rrpmeHeHHeM MeTo.Ita xapaxTep•cTnecxoro 11SJJy11eHJ1.1I, cooToana •s Mo­

HCTOt! cpe.zthl, Il0M81lt0HHOI B ras-norJIOTBTem., :e .u;eTeKTOpoB BSJIY'ieHl'IJI. 

Henocpe.u;cTBeHHo sa HJJM pacnOJiaraJillCh C'Cl:eT"IJIIO! CllHHTHJIJIIIUBOHHoro 

TeJiecxorra. CJIOBCTaH cpe,u;a COCTOHJta HS I3CO llJiaCTHH Ma:ltJiapa TOJillli!­

HOI IO~ c paccToJIH:eeM Mel!,Ity IIJiaCTHHBMB 280 .!" • )JJn!Ha CJIOHCTO:lt 
1

cpe.zthl 38 CM, nonepe~e pasMepll 3 x 3 CM2. MJimeH:r,, aKBHBMeHTHaJI 

no TOpMOSHOtt cnoco6HOCTB CJIOBCTO:lt cpe,u;e, 6HJia C,It8JiaH8 :es ,u;eBJITB 

CJioeB oprcTeKJia. CJIOBCTBJI cpe,u;a B aKBBBaJieHTHBJI Ml!meH:r, JOM01lt8JillJC:b 

B KaMepy. H8IlOJIH0HHyJO KpBIITOHOI( rrp:n ,JJ;8BJI0HlU!. 6JIHSKOM K aTMoc4Jep­

Houy. YcTaHOBKa Hymiott MJ1meHJ1 rrpo.HSBO.ltlfJIMm .Jn'ICTBHD;JJOHRo. CTeHKl'I 

KaMepii l!SrOTOBJlltJn!C:b BS TOHKOro no~STB~~Ha. R'.aaHThl xap8KT8pBCTll- ! 
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trecxoro BS.lly'qeHJ!JI, BOSHJ!R81lll!il0 B KpHilTOHe H IU401l!ltll0 B OTJllfqJ!e OT 

peHTreHOBCKoro nepexo.u;Horo :es.nyq:eHHJI BSOTpOIDloe pacrrpe,u;eJieHHe, no 

na,u;ami Ha ,u;eTeKTopll Bs.nyq:eHHJI. IlocJie,u;HHe rrpe,u;cTaBJIHJI:e co6oa CUBH­

TBJIJIRI(lloHHlle C'Cl:0T'mKB BS Cs!J(Tf) pasMepaMll 40 x 40 x 4 wi3 B pac­

IlOJiara.JmC:b B,JJ;OJID CJIOBCTOR cpe.Ithl c Bepxae:a l'I Hl'!JltHett CTOpOHhl. 06mee 

'Cl:ECJIO CUBHTHJIJIJITOPOB COCTaBJillJIO 16. Per:ecTpBJlH.II CUHHTBJIJIHllH:lt rrpo­

B31l0.Jn'(JI8.Ch 4>c>ToaJ!eKTpoHHLtMB yMHOJ!GlTe.llHMJI TBna ~31-29. B rrpouecce 

BSMepeHHA rrpB paSJlB'lllLIX 9H0pr11HX pel'llC'I'pBpOBS.nOC:b 'Cl:JIMO 9JI0KTpOHOB, 

rrpome,u;mHx -qepes ycTaHomty, tmcJio co6sT1rii, corrpoBOz,nalllllHXCJI per:acT­

pBJlHett no xpmhlel uepe I\/ KBaHTOB xapru<Tep:acTJ111ecxoro Bs.nyq:eHHJI 

( N = 3,4 HJlJI 5) 11 1Jl!CJIO c.nyq:aJhmx coBna,u;eHHtt. Bo BCex Tpex axcrre­

pBMeHTax ycTSHOBKa aHepI'llll'I a~eKTPOHOB rrpoESBO~Jl8c:b c TOtrHOCThD 

at~ /Jo. DcupoBKa YCTaHOBOK rrpol!SBO,JJ;l!Jl8C:& n~cpe,u;CTBOM Jia.Sepa. 

,ll.7m: KaJm6poBKll cll:eTtrBKOB THIIa lv'aY(Tt) BJIH Cs J(Tt} zcnoJIDsoBaJica 

5 119,,, 
pa,I01!0aKTBBmd BCTOtUll!IK It • 

PesyJIDTaThl, TIOJIY'{emme Ha Bbl!DeOIIBCSHHHX yCTaHOBKax, JI BX o6cyx­

,u;eHli!e rrp:aBe,u;eHhl B treTBepTott r.na:se. 

~ec:& rrpBBOWITCS cneKTpaJIDHhle pacrrpe~eJieHHs nepexo,u;aoro 11s.nyq:e­

HBJI a~eKTPOHOB c aHepI'llHMl! 2,4; 2,9 JI 3,5 raB B Matt.apoBOI CJIOBC­

TOtt cpeJJ;e, IIeHOIIJiaCTe ii nopomKe I'lll.l.ijlll,Il;8 JIBTHK. 3Tll Cll8XTpii, llOJJy­

'1[0HJme B 06.JiacTJI aHepI'Jli KBaETOB 5-60 K&B, Dem xapaKTtpmdt KSK­

CBMYK, XOT.IIt KaK i1SB8CTBO 113 Teopllil nepexo;itHoro :1s.nyq:eHH.1I. 'l[]ICJIO ' 

KBBHTOB, o6paSYJllllllXC.II B re:aepaTope l'l9.lly110lm.II, c YMeH:&meHBeM BX 

SHepI'l!tt peSKO yBelli!'il'IB88TCS. lla.lIF.me MaKCJIM;YMa B axcneIJl'!MeHTWRO 

JJSMepeHH!iX Cll8KTpax 06'1.a:clUieTCJI nor~Ollt0HB6M KHI'KOI 'l[aCTB 11s.nyq:eHJJJI 

KaK B re:aepaTope 11s.nyq:eHJ1s, Tax • Ha BCeM IIYTJI ~o ,u;eTeKTopa 11sJJy­

treHBs. K TOily ze rrp11 aHepI'B.IIX '/;w i:. IO KBB pesxo yuem.maeTCJI aqxpeK­

TBBHOCT:& peI'BCTPaI\l!B CIOIHTJJ~!. B03RllK8DltJIX B Rpl!CTaJIJie /\.{, 'Y~I. 
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Cna,n; B3Jiy1leHKJI 3a MBKCHMyMOM OO'bHCHJieTCJI CaMHM xaprutTepoM nepexo.D;­

aoro BSJiylleHBa, O,ll;HBKo cneRTp 6oJiee noJIOI'B! Bs-sa Toro, 'ITO npB-
/ 

Mepao B IO% CJiy'laeB RpBCTBJIJI Na '!:/(Te) per»cTp:apoBM O,ll;HoBpeMeHHo 

2 KBBHTa BSJiyllerum B BJJ.D;e o,11;Horo RBaHTa c Cyw.fapaoit aHepr»e:a. B 

MattJrapoBott CJIC:JCTOtt cpe.D;e Mal<C.B.MyM B3Jiy1leHB.H JIMeeT MeCTO np11 Ii U) "'-' 

~I6 RaB, a B neHOIIJiaCTe B nopolllKe I'B)ij)H.D;a JIBTHH MaI<CBMYM CMe~aeT­
CJI B OOJ!ee Mlil'RylO OOJiaCTh cneRTpa (I4 H I2 KSB, COOTBeTCTBeHHo). 

3To ecTeCTBeHHo, nocKoJU>Ry Matt.nap HMeeT OOJIDmyD IIJIOTHOCTh 

(NI,3 r/cPi3) H 2~-6, 'leMLiH (0,25 r/cPi3 H 2,7, COOTBeTCTBeH­

Ho), T.e. 6oJr:bli!Hit I<oaqxpmnrnHT norJI0111emm HSJIY'leHHa •. 0,ll;Hruto, HecMo­

TJlH Ha TO, 'ITO B CJIJ"Iae neHOIIJI8CTa n nopolllKa I'B)ij)H.D;a JIBTBR B3.JIJ"Ie­

H1/le cocpe.D;oTO'leao B 6oJ!ee Mlll'Kott o6Jiac'?J! cneRTpa, CYJIMB.paoe 'lll!cno 

RBSHTOB B BHTep:sa.ne 5 + 60 XaB IlOJ!:y11aeTCJI B8110o.JIJ.llD04 B CJJY'lae uaa­
JiapoBO! CJl:O.BCTO! Cpe.ztli. 

Ilpi!BO~TCJI SaBJIC.BllOCTB IlOJIBoro 'IJICJia sapeI'llCTpBpoBaHJilC.'.: ltBaB­

TOB B IHTepBa.1Ie 9HepI'B! 5 + 60 R8B OT aaepI'JIB 9JieRTpOBOB }1,J1Si pas­

Jilrllmil: pa,n;uaTopoB, npn ~He nocJie,ItHBx 38 CM. ConocTaBJieHMe HX no­

Ra3Mo, 'ITO HaBJIY'lllli!M p~aTopoM H3Jiy1leHBa .IIBJUieTCJI CJIOHCTM cpe.D;a, 

a HBJIMeHhllll!it BHXO.D; B3Jiy1leHHR H80JIXJ.D;aeTCJI B neHOIIJiaCTe. IlpH STOM BO 

BCex cpe.D;ax.HaOJ!il.D;aeTCJI CHJ!DHaH 38BHCHMOCTh 'IHCJia H3JlylleHHliX RBBH­
TOB OT SHeprBB aJieRTpoHOB. 

MolltHo 38RJDJID!Th, 'ITo nepno,ltB1l:ecRaa CJIOHCTaa cpe.D;a RBJIR:eTCJI Han­

~oJiee Y.D;OOH!i!M pB,D;l!aTopoM nepexo.Il.Horo BSJlylleHJJa. HcnoJIDsoBSHBe ne­

pBo~ecKJJx CJIOBCT!i!X ope~ noaBOJIHeT coa.D;aTh pa.n;BaTOJlH c sapaaee 

.B3BeCTHlilMJI CBo!cTBaMJI }1,J1Sl'. IlOJIY'leHBa HYJD10! o6JiaCTB 'iyllCTBBTeJIDaoc­

TB .D;eTeRTopa Ha ocHoBe nepexo,ItHoro BSJiy'leHEa. B Tex xe CJ!ylISJiX, 

ROr.D;a TpeOOBaHB.H, npe~BJIReMble K .D;eTeRTopy, He O'leHh ~eCTRBe (Ha­

npH.111ep, np.n B.D;eHTBtlIHRBUi!B aJieRTpoHoB JI IlllOHOB (e >> f,i- ) y.D;o6Hee 

- rn -

ilOJID30B8ThCH p8,D;J!aTopoM B3 rBJij)H.D;a Jll!THH. Ilpn 9TOM, ecJill perHCTpB­

tJOBaTh RBBHTH c aHepr»eit .._, 2 + IO RaB c ai_MieRTHBHoCThIO ""' IOO%, To 

'Il!CJIO saperHcTpnpoBaHHHX RBaHTOB 6y.D;eT 3HatmTeJihHo BHme, qeM B c;ry­

qae MaAJ!apoBoro BJIB neHonJiacToBoro pa.n;BaTopoB. 

Ilpn HCCJie.D;OBaHBH .D;eTeRTOpa 'ISCTJJU BHCORBX 9H0pI'lltt c yrJIOBOil 

.D;BCRpBMBHaumett nepexo,ItHoro HSJIYlleHlla noJlylleHH CJ!e,lzylllllJle pesyJIDTa­

TH[ 3 ,4 J. .HsMepeHBH llpOBO.D;BJillCh npll aHepI'JIJIX 8.II0KTpOHOB 500+i3700MaB 

np• c~e~x napaMeTpax CJ!OBCTHX cpe.D; H 3Ha'leHl!IHX yrJIOBO! .D;l!CRpB­

MHH~JI : I ) a. = 40,.. • ' = 0. 5 CM. m = 380 (,!! B l! - TOJilllJ!Ha IIJiac­

TBH B paCCTORHBe Mex,ey HBMJI COOTB0TCTB0HHO, m- "IJICJIO IIJr8.CTBH)np• 

2,6·ro-4~lh 2,5·ro-3 , 3,5·Io-4£..lJ.f 3,3·ro-3 • ?,3·ro4~(J~ 
6,?·ro-3; 2) a= ID_,M • B = 0,5 CM, nt= 300 np• 3,5·Io-4~ (){: 

3,3·ro-3; 3) a= ro,µ , B = o,5 cu, ht= 9fO np• 2,6•10-46 ()~ 
2,s·ro-3• ,ll.1ui yueahmeHKJI BKJia.n;a lf>oaoBHX co6HT•tt peI'JlcTpHpoBaJioch 

llSJIY'leHBe c aaepI'Jle.il Blillle I5'KaB. Taxott BHCoRl'ltt aaepreTB~ecRB.il no­

por npl!BeJI R YMeHbmeHH10 aqxpeRTJJBHocT:11 perBCTPBUi!B s~•KTpoHoB no 

BX rrepeXO):UIOMy H3;ry'16HJJD. 

KaK noRasM aH8Jil!3 axcrrepm.teHTSJIDHHX pesyJu.TaToB, c YM0HhllieHl!eM 

npe.D;eJia yrJIOBO.il .D;J!CRpHMllHSUiil'I aHeprc:•11qecKaa 3aBHCBMOCTD BHT6HCi!B­

HOCTH rrepexo,ItHoro H3JIYll0HilH YCi!Jir.BBeTCJi B corJiaCHH c OJtil.D;aeM!lM. 

Trut, B i!HTepBaJie aHepr».ti I,5 + 3,5 J;aB npB 2,6·I0-4~l}~ 2,5·ro-3 

llHTeHOJJBHOCTh nporropUBoHamHa. E
2r; np:11 3,5·I0~8f 3,3·I0-3 -

E f.7 -4 L'l -3 £"" 11 np11 7, 3 ·IO 5: nr ~ 6, 7 ·IO - • Hs conocTaBJieHBa pe-

3YJIDTaTOB 113Meperm.il, rro;ryq:eHHHX B 0,ItHOM H TOM %6 JJHTepBaJie yrJIOB 

II npn O,ItHOM l'I TOM lite 'll!CJie IIJiaCTBH, HO npB l'IX pa3J!IJ1DIHX TO~Hax, 

YB8.1Dl1ieHHe TO~Hl:l ae npBBO.D;BT K 3aMeTHOMY YBeJm'CleHJim 9\IXlleK'r•Baoc­

TB peI':ICTPailll• a~exorpouoB. 3To 06'!.s:cHSleTca YB84m'leHJ1eM nor~o~eHJUI 

JI CaMOI c.to•c1ol cpe.D;e. Bc~e.l(CTB.Be yae~elDUI norzo~eoa: YBeJD111e-

- II -

~" 



[ 

Hlle gcJl8. IIJl8.CTJIH Taue Be n:p•BO.ItJIT Jt nponopmrOH&:lld!OMy YBUJAe­

BJlll aqxpe~Bliocu perJ1corpan:H sJieXTpo110B. IlOJ1Y1ieKHHe pesynTa'l'H 

IlOSBOmD:IT 118,JteHTI>CR, qTo 8CJIJI peI'Jlcorp•poBaTb peHTreHOBCKOe •SJIY'le­

BJl8 11 o6JiacT• liw ~ 5 xs11 c sqxpeKTBBHocT:r:.ll, 6mrsxoa K IOO%, To .n;e­

TeKTopu c yrJIOBOtt ,ItJICKpBMl'H~el llOSBOJilDJT OCY111eCTBBTb R.D;eHT•iiuixa­

~ll qaCT.lllt BhtCOKJIX SBepI'Jll no BX nepexo,ItHOMy Jl3.Jiy1IeHJill c .D;OCTaToq­

Hoa aqxpeKTJlBHOCTI:.D Jl Ha.itelllllOCTI:.ll. 

OTMeTBM, qTo ue.n;aBHo ,Il;JifI cenapan;EJ! nyqKa qacTBU TBltllte n:pe.D;Jioxeu 

.n;eTeKTOP c yrJIOBoa ;n;llCKpJIMJ!HaD;Eel [ 7 ] • IlpB STOM 3Ha"leHJJH ajxpeKTJlB­

HOCTJ! perRCTPauHB llJlOHOB J! KO~lUleHTa pelt0KIU!Jl HaxO,WITCSI B cor­

JiaCJ!H c ,l!.;aHHHMll H8CTO.lllllel pa60TH. 

HaxoHeu, B qeTBepToli rJiaBe llpJlBO,WITM pe3yJII:.TaTH HCCJie.n;oBaHRISI 

.n;eTeKTopa "IBCTHU llliCO!mX SHeprBI Ha OCHOBe peHTreHOBCKoro nep exo.n;­

Horo J! 3.Jiy1IeHida c npHMeHe:1meM MeTo.n;a xapaxTepBCTH"lecxor o H3JIY'Ie -
HHS! ( 4,6J. 

MccJie.D;OBaH.i'!SI llpOBO.D;JIJIJICI:. llpB SHeprBJl aJieK'rpOHOB I,?+3,6 raB . 

Ilpe.D;Bapl'!TeJibHO HS 31fi"PA3JLAir- 3" UeT0,1!.;0M MOKTe-KapJio 6HJia BliqIC­

JieHa sqxpeKTJIBHOCTI:. permCTPaIUl• SJieKTpoHOB TaKJlM ~eTeKTOpOM. Boero 

·6HJIO paccMoTpeHo 2217 CJiy1IaeB npoxo~elilla a~eKTPOHOB qepe3 ycTaHOB­

;'Ky. Pac'!eTa noxasaJIB, "ITO npB npoxo.ameHHB aJieRTpOHOB ~epe3 ~eTeK­

Top Bee cqeTqnKJ!, RpOMe nepBbtX II IlOCJie~x .ItBYX. pe!'BCTJ>HPYDT B 

,cpe,ItHeM 0,1!.;JIHaKOBOe ~HCJIO KBaHTOB. 3TO 03HaqaeT, "ITO B CJiy1Iae noMe­

;1110HJISI C~OHCTOI cpe.D;li Henocpe.n;CTBeHHo B ras-norJIOTET0Jib HeT llpBHllll­

lmlam.Horo OJ:'PaHJl"l0HJIJI Ha 'qJ(CJIO llJiaCTJIH. BiJIJI Bl:l'iHCJieHll Ta.KJ[e pac­

;npe.n;e~eH• il 'IDICJia co6aTJ!I B 38BJJCBMOCTE OT 'qJ(CJia 0,1!.;HOBpeMeHHo permc­

iTpJJpyeMWC KB8HTOB ,Il)IfI pa3JIJl"llWX ~meprHH. 3Rcnep11MeHT8JII:.Hlle BCCJie­

l~OB8HJIH &Toro TJ!na ~eTeKTOpa llpOJ!3BO,l!.;RJIJICI:. D:pJl aEeprBB ~JieRTpoHOB 

,i, ?; 2,4; 2,8; _3,4; 3,6 raB J! llpJIJ 3H8"1eHJIJIX 'fl!ICJI8 O,ItHOBpeMeHHO pe-
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rHCTpBpyeMl:lX KBaHTOB N?:- 3; IV~ 4; #_p 5. ~KTHBHOCT:r:. periwTpa­

ll,HJ! SJI0KTpOHOB, KaK nOK83aJIJl pe3yJII:.T8TH axcnepHM0HTa, BO BCeM .D;Ha­

na30He J!CCJie~OBaHJlH JlM00T CJ!JibHYlJ 3aBHCHMOCTh OT SHeprHH, npBqeM 

qeM Bblllle Al ' TeM CEJII>Hee STa 38BJICJIMOCTh ii. ecTeCTB0HHO. HEllte ajl­

iJieKTJIIBHOCTb peI'l'!cTpaullH aJieKTpoHoB. MaKcHMMhHaR: ajxpe:KTJ!BHOCTh pe­

r:i10Tparni:i1 SJ1eKTpOHOB (""'30%) 6HJia ~OCTRruyTa npE aHeprEJl 3,6 raB J! 

· A/~3 llpJ! STOM cpe.n;Hee qJ!CJIO KBaHTOB xapaKTepnCTEqecxoro H3JIY'I0H1!SI, 

perHcTpBpyeMWC c'!eT"a'IKaM11 CsY(Te) , cocTamrJio IV~ 2,7. 

El:LJro npoBe~eHO conoCTaBJieHJ!e pe3yJII:.TaTOB J!3Mepe.HJift c paC'!0TaMll 

MOHT0- KaPJIO. 0Ka3aJIOCb, qTo SKcnepHMeHTaJII:.Hhle 3H8"10lil!SI a<f4leKTHBHOC­

TH perHCTPauHH SJI0KTPOHOB H0CKOJibKO HHlKe pac"leTHblX, llplf'!0M STa pa3-

HJ!Ua yBeJrn'!EBaeTcsr c YM0HhllleHHeM aHepnrn aJieKTpoHoB RJIH c yBeJIH'!e­

HEeM !\/. 3TO pa3JIJ!qHe o6yCJIOBJI0HO TeM, '!TO B pac"leTax aqxpeKTHB­

HOCTh perHCTPB.UEE KBaHTOB xapaKTe~J!CTH'!eCKOro H3JIY'!0HESI KpHCTa.1'..Jia­

Mlll CsY(Te_) npEHSITa paBHoli IOO%, :na caMoM JKe ~eJie .113-3a IlJIOX.i'!X yc­

JIOBHH CBeToc6opa .11 HH3KOro K03il:4JH!Ul0HT8 CBeTOBHXO~a B Kp.11CTaJIJiax 

npkl aHeprnmc IO - 20 rrnB oqxpeKTHBHOC"'h 6h!Jra MeHee IOO%. MaTepmuru, 

Bollie,lllIIHe B HacTo.meyIO .D;Hc ce:r"'.'ar.urn, ,noF'N:a.z:urna;mc:& Ha ceccJ!.i'! AH CCCP 

( TBJIJieH, 1970) 11 Ha Mex,JzyHl po,zmoil RoHq>epemurn no annapaType B <Im­
SJ!Ke BHCOIGIX SHeprmi!: (.Ily6Ha, 1970) • ony6JIIKOB8HI:l B pa6oTax [1; 61. 

- 13 -



l 

JIHTEPATYPA 

1. A.H.AJmxarum, K.A.HcrnrpJIH, A.r.orrurecmr, A.r.TaMarum. IIpenpJ11HT E<liH-M3-3 ( 70 J • 

2. A.I.Alilcha:nian,K.A.Iapirian,A.G.Oganeaaian,A.G.Tamanian. 
Buel.Instr.an~ Meth.~,147,1970. 

3. A,H.AJmxawm, K.A.Hcrmpsm, A.r.OrrurecJIH, A.r.T8M8Hlm, m~. 
Ill!cl>Ma, ,ll, ~7, 19?0. 

4. A.H.AJm:xaIDi.':, K.A.Hcrmpsm, A.r.OrBHeCHH, A.r.Tar.1.aHJUI. Tpy,nH 

Mei1r,11,y1rnpo,I4Hot:l KOH!Pepe~H no annapaType B WH3IHte llliCoKHx 3Hep­

ru~. ~. 538, .1Ty6Ha (1970). 

5. K.A.Hc11Hpmr, c .A.RrumaHRH, A.r.OrBHecmr, A.r.TaMarum. HsB. 

AH ApM.CCP, <liH3HKa, 7, 377 (I972). -
6. A.H.A.7.wxaHRH, K.A.Hcrmpsm, C.A.Krumaamr, A.r.OrBHecRH, A.r.Ta­

MBHJIH. IIT3, .§, 51 (I972). 

7. P.W. Alley, A.Bamberger, G.F.Dell, H.Uto, L.C.L.Yuan,HAL 
proposal 229,(1973). 

- 14 -
3aKas 0655 ~03283 T1rnax 18Q 

0TneqaT8HO Ha POTBilpBHTe 
EpeBaHcRoro ljJJ!sJ11qecRoro l'IHCTJllTyTa, EpeBaH 36,nep.MapKapsma 2 

• 


