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OHUAH XAPAKTEPJ'ICTI1KA PAEOTl:l: 

AKT¥8JlliHOCTb npo6JieMH. IlOHCK HOBl:lX HCTO'IHHKOB HHTBHCRB­
HOK reHepanzH cpoToHoB B pasHHx nHanasoHax 11acToT crroco6cTBo­
BM B noCJie,IUme .necHTHJIBTRJI pa3BHTHIO TeopeT:lftl:BCKHX H 3KCrre­
pIDl!eHTaJI:bHllX :HCCJie,noBa.mrlJ: pa3.JII'NHHx TIDIOB 3JIBRTpOMaI'IDITHOro 
l'I3JIY'I9ffi!.f! p e.rurrw.Bl'ICTCIUiMH 3JIBRTpOHaMl'I B CHJIDHHX RpHCTa.JIJ!lI'lBC­

IGIX IlOJIHX. 
Pe3yJIDTaTH rro.no6HHX HccJie,noB~ nplilleJIH R o6HapYJKemno 

HOBOro THila-"~3JIY'I9HWi npl'I KaHB.AHpOBaHE:H sap.RJKBHHHX 11acT:mi: B 

Rpl'ICTaJIJiax. 
OTMeTHM, 11To IlJIIDIHHe KaHaJIHPOBaHIDI Ha H3JIY'IeHJ1Ie 11acT:mi:a­

Ml'I ~ RpHCTaJIJie Ha6.JIJWJ:MOCb B pg,n;e 3KCnepRMeHTaJI:bHHX pa60T, BH­
IlOJIHP.HHHX B KOlll.19 TI.llTH,neCHTHX, Ha11Me ceMH,neCHTHX ro,noB, KOTO­

pHe BHJIBHJIB npOTHBOpe'l:IDI c CYTI1BCTBY1!lll9~ Teopzeli KOrepeHTHO­
TOpM03HOro H3~9Hrul npz Ma.JIHX yrJiaX BJreTa 3JIBKTpOHOB H no-

3HTpOHOB B RpHCTaJIJI ITO OTHOmemno ~ rJia.BHHM RpKCTaJTJiorpacpz­
'19CKIDll Hanpa.BJieHruIM. 

HBJre:mi:e KaHB.AHpOBaHIDI CYTI19CTB9HHHM o6pa30M H3MBIDIBT nH­
HaMl'IBY ,nBID!tBHIDI sap.RJKBHHOH 11aCTHIJ:H, Kor.na IlOCJie,nIDIH BJieTaeT 

B Rpl'ICTaJIJI TIO.I\ MaJIHM yrJIOM (}::; eL, ( 6l - RpHTHtIBCrotil: yrOJI Ka­
HaJIHPOBaHIDI .)Immxap.na). 

OTJill'llITeJIDHOK 11epToli ,nBIDKemm peJIHTW.SHCTCKOH 11acTmni B 

yCJIOBRHX KaHB.AHpOBaHIDI HBJIHeTca no,na:BJieHHe pacceHHl:l'..ll Ha 6oJID­
nme yrJIH, npH 3TOM rrorrepe"llioe ,nBHl!t9HRB orpaHH'IHBaeTCH MeJKa.TOM­

Hl:ilMR paCCTO.mm.RMH. 3axBaT B peJKHM KaHB.AHpOBB.HRH onpe,neJIHBTCH 

cooTHome:mi:eM M9'1UJY E..J. - sHeprze:it norrepe11Horo ,nBIDKeHRH :at.Lt!<)­
Ma.KCHMaJI:bHO:it (no MO,IJ,yJIRJ) BBJm'IIDIOH HenpepHBHoro ITOTBHIU:IMa IIO­
JIH aTOMHO:it IIJIOCKOCTH HJIH nerroi:nai:. EcJIH 118.CT:mi;a ,nBHllt9TCH B Ka­

HM9, o6p8.30BaHHOM aTOMa.MH RpHCTMJIOrp~ecrurx IIJIOCKOCTe:it liL1IJ1! 

oce:it, ee norrepe'IHaH sHeprHH npHHIDl!aeT pasJIHtIHHe nHCRpBTHble 
3H8.'19HW!. IlpK rrepexo.ne MruKJty 3TKMK ypOBHRMH 118.CTHIJ:H MOryT K3-

~8.Tb cpoTOHH: B peHTr9HOBCKOM K r -nHaIIa30H8.X. 
lJ,KKJI 3KCil9pKM9HTaJI:bHHX K TeopeTK'l9CIOIX pa6oT, BHIIOJIHBHHHX 

B IIOCJie,nHHe ro,UH, YK8-3HBaeT Ha CJIOJKHlll!: M0X8.HK3M B38.lIMO,nelicTBHH 
~erIGIX sapSDKeHHl:IX 11aCTHIJ: c MOHORpKCTaJIJiaMH Ilpl'I Ma.JIHX yrJiax BJie­
Ta OTHOCHTBJIDHO RpKCTaJIJiorpacpK'leCIOIX ocett :a IIJIOCKOCTe~. Teope-
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TW!0CKR 6wm rrpe~CKa3a.HH Ta.rore oco6eHHOCTJ!I'. H~BHJ!l'.H rrpn KaHa­
.impoBamm: SJIBKTJlOHOB, Ka.K narrparu:eHHOCT:&, 6oJI:&maJI CIIBKTJl8.1ll>Haa 
IIJIOTHOCT:&, KBa.3HMOHO:xpOMaTlJ'IHOCT:&, BHCOKSJI CTBTIBH:& Il0JIRPH38.IJ,lll!, 
a TaKllte CYIIlBCTBOBaHJ!l'.9 OilTZM8Jll>HOtt oaeprKI! ~ Cil9KTJl8.1ll>HOtt 
IIJIOTHOCTH H~emm KaHBJmpOBaHHIDC 'l:aCT:m:( ~ :Kpl!l'.CTaJIJia a.m.m­
sa, rrpH6JilI3HTeJI:&Ho paBHon 5 raB. Tio.nyqeHHHe TeopeTJ!l'.1lecKRe 
rrpe~cKa38.HJ!l'.Jl Tpe6yioT TD.1aTeJI:&HOH 3KCIT0pllM0HT8Jll>HOtt rrpoBeprur. c 
3TO:l:i TO'l:KR 3pemm HCCJI0~0BaHWI, rrpoBe~eHHHe Ha BIJYTJlBHH0M SJIBK­
TpOHHOM nyi:nte EpeBaHCROrO CHH:xpOTpoHa, J1BJUIX)TCR B9C:&Ma aKTY­
aJThHHMH. 

UeJJ:E, pa6oTH. OcHOBHM ueJJ:E, HaCTomnett pa6oTH 38.IUJlOqaeTCH 

B HCCJie~OBaHJ!l'.l'l cneRTpa.lThHO-'.YI'JIOBHX H :HHTerpaJll>HHX xapa.RTBpHC­
THK Hs.nyqemm SJieKTpOHOB BHCORHX aHeprd rrpH Ma.JIHX yrJiax Me­
Ta OTHOCHT9.7I:&HO :KpHCTaJIJiot'p~eCKHX ocett J![ IIJIOCROCTBH MOHO­

:KpHCTaJIJIOB aJIMasa, :Kp9MlllIJi, repMa.HHJ!. 
, Harnaa HomirnHa pa6om. Ha BIJYTJleHHeM rryi:me EpeBancitoro 
CHH:xpOTJlOHa C03~aHa o~a J!l'.3 rrepBHX B MHPB yCTaHOBOK ~ BI:lll~­
HBH:IDI ~a paOOT ITO HCCJI8~0B8.ffi'JID xapa.KTBPHCTHK l!l'.3.JIY"IIBHli.R: Ra­
HaJilIPOBaHIDlX SJIBKTJlOHOB, ~IDKYillJ!l'.XCR ITO~ MaJIHMl'I yrJiaMH K IJJIOC­

KOCTH H OCH :KpHCTaJIJla. 
BrrepBHB paspaOOTaH H BHB~9H HOBI:rli: CITOCOO OTHOCJ!l'.T9JrE,HOrO 

MOHKTOPRIJOBB.HIDI 3JI8KTJlOHOB, rrpOXO,willlRX qepe3 J!l'.CCJie,Izy"eMHe MOHO­
:Kpl!l'.CTa.JIJIJ!l'.'I9CKHe Mllllll9HK, ITO HX CHH:xpOTpOHHOMY H3.JIY"II9Hl!rll M9TO~OM 

OHCTJlOrO c6poca ycKopeHHoro rryi:ma Ha HCCJI9,Izy"9MYJO MllllllBH:& • .1f.nH 

pernc'rpa.mm CM BnepBHe owr rrpHMeHeH crreI.UiaJThHO CKOHCTJlYJ!l'.POBaH­

IIHH MOHHTOP BTOp:l{qHon 3MlICCI!!H. 
BrrepBHe OCYIIl9CTBJieH HOBIDi MBTO~ IIOJIICRa "HYJIBBO:l:i" opIIIBHTa­

IUIH :Kpl!l'.CTaJIJIOB. 
BrrepBH9 paspaOOTaH J![ OCYIIl9CTBJI9H ROHTpOJI:&: -
a) pacn~omeHHH JIICCJie,Izy"eMO:l:i :KpJIICT8.1IJIJ!l'.'l:9CKOtt Mllllll9Hl! B Ba­

icyyMIIOtt Ka.Mepe YCKOPHT9JU[ OTHOCHTBJI:&HO BXO~oro OTB9pCTHJI rrep­

Boro ROJLJIHMaTopa J!I'. Mmll9HH rrapHOrO MarHHTHOrO r - Cil9KTJlOM9TJla; 

6) pacxo,IJ;J!l'.MOCTH 3JI9KTJlOHHOro rryq:ita. 

BnepBHe 3aperHCTJlRIJOBaHO OCTJlOHarrpaBJieHHoe H3JJY'!9HH9 Ka­
HaJilIPOBa.HHhlX 3JI9RTJlOHOB C BHCOKOtt CIT9RTp8.1ThHOH IIJIOTHOCT:&ID Ha 

ITJIOCROCTH MOHOKpHCTaJIJla aJIMasa H ~eTaJI:&HO HCCJI9~0BaHH CIT9R~ 

Tpa.7ThHO-yrJIOBH9 3a.BHCHMOCTH K3.JIY"II9Hl!l'.H KaHaJilIPOBaHHHX 3JI9RTPQ-
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HOB C 3HeprHett 1.4 I'aB B HH3R03H9preT~9CKOR OOJiaCTH 3H9p­

rlrll: Ha JJJIOCIWCT!d ll OCH M<?HO:KpliCTaJIJIOB a.m.ra.3a, :Kp9MHHH H rep­
MaHIDI. 

BrrepBHB ll3MepeHH opH9HT-'.lll;liOHHH9 3aBKCHMOCTH :HHTerpaJI:&HHX 
BHXO~OB H3.JIY"IIOHl1il KaHam!pOBa.HHHX SJIBKTpOHOB c 3HeprHeli 4.4I'3B 
OTHOCHTBJrE,HO ITJIOCKOCTH H OCH :Kpl!l'.CTa.JIJIOB aJIMasa, :Kp8MHKII H rep­
Ma.JmR. 

UayqHM rr IIDrutTgqecKa.a: llBliHOCTk pa6oTH. Cos~amra.a: aKc rre­
pHMeHTaJI:&Haa YCTB.HOBKa, BKJII(Jq3.l<ll1SJI B ce6H SJI8KTPOHHHH C:HHXpO­
TPOH C 3HeprneH 4.4 I'aB C YHHKaJThHO MaJIOH pacXO.IJ;lilMOCT:&ID 3JI9K­
TpOHHOro nyqr<a, c6pac!lBaeMoro Ha HCCJie.zzy-eMYJO :Kpl!l'.CTaJlJIKlleCKYJO 
r1:mnem rrpn ero 6oJI:&mo:j;l:"IDITeHcHBHOCTH; roHHoMeTJl ~ opJ1IeHTa-
1um MOHOKpHCTaJIJilI"'I9CKOll MHlll9HK K rrapHIDi MarHHTmIB J-Cll9KTPO­
M9TJl B pacnmpeHHOM ~ana30H9 3Heprd 0.02-5 raB, MOJK9T OHTk 
HCITOJI:&30BaHa ~ J!l'.CCJie~OBrum:JI rrpoueccoB, rrpOT9Ka.t<Ilfl'!X c MaJIHMH 
C9~9Hl!l'.JlMi'I (H3MepeHHH yr~OBHX pacrrpe~eJielid r -KBaHTOB C qlHK­
CHJ>OBaHHoti 3HCprHeil: H3 .lK9CTKOli qaCTR CII8KTpa R3.JIY"II9HIDI)' a 
Ta.Klite ~eJioro p.ff)(a 3RCrrepHM9HTOB ITO B38.HMO~eiicTBIDO 3JI9KTPOHOB 
BHCOIU!X 3Heprllli c MOHO:KpHCTaJJJiaMH. 

Ilpe~O.lK9HHM M9TO~ OHCTJlOro copoca ycRopeHHoro rryi:ma 
Ha 1ICCJI9,ICT9MYJO Ml'lll.19H:& IT03BOJilIT pennrr:& sa.uaqy OTHOC:i:tTeJI:&Horo 
MOHUTOPRIJOBa.HIDI 3~9KTJlOHOB, qTo IT03BOJIHT OTKa3aTbCR OT coopy­

.lK9HliUI ~oporOCTOJimHX CilSUHaJThHO BllBe~eHHHX SJISttTJlOHHHX IIY'lKOB. 
McTIOJJ:E,30Ba.HRe MOHHTopa BTOpU1!Hott 3Mli!CCHJ!I'. B I<aqecTBe MO­

HHTOpa SJIElKTPOHOB H IT03HTJlOHOB, ~IDKYJ11HXCR B MarHHTHOM ITOJie , 
TI03BOJ.Lfl9T BHITOJ!Hl'IT:& pa3JlllqHOro po~a SRCllepIDl!eHTH no UCCJie~o­
BaHKID B38.liMO~eRCTBJ!l'.H sapmK8HHHX ~aCT:m:( c OpH8HTRIJOBaHHHMH 
:KpHCTa.JIJiaMII , ~ KOTOpHX MaJIM yrJIOBM pacxo~OCTb llRPKYJilI­
PJ'lOOil!X qacT:m:( - :ic:paih!e Ba.lltHoe H Heo6xo~oe ycJioBHe ; no.ny­
qaTb HH{fx>pMaJ:U[JO 0 rrapaMeTJlax nyqita SJI9KTIJOHOB HJIH Il03RTJlOHOB 
B mRIJOKOM ~anasoHe 3Heprd K HHTSHCHBHOCTe:l:i rrepBJ![qHOro rryq­
Ka. IlpH KaJilI6pOBK9 ~eTeKTOpa ITO BeJOftIKH9 TOKa IUIPKYJIRP~X 
qacTHU B KOJI:&Ue YCKOpHT9J.LfI B03MO.JKHO no.n:yqeffi'Ie a6COJIIDTHOro MO­
HKTOpa H HCIIOJJ:E,30Ba.HKe ero Ha KOJIJia.:i!)J:epax H H8.KOTIHT9JThHHX 
KOJikllax. 

Tipe~O.lK9HHM MBTO~ IIOHCKa "HYJI9BOii" OpH9HTamrn Kpl!l'.C­
TaJJJIOB TI03BOJilIT ITpOCTO H OHCTJlO opH9HTRIJOBaTk MHlll9HH ITO~ 
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rrycIROM sapJ.OKeHHh!X qaCTKil B pa3JIRt!HHX qiH3WI9CKl!rX ncc~e~oBa­
HWIX H c xopomeil TO"!HOCThID H,Il;9HT~OBaTh Iq>HCTaJ!JIO!'pa.£yg­
'i9CIG!9 Hanpa.BJieIDUI rrp1!1: COCTa.BJiemrn: "I<apTH" ITJIOCROCTeii MOHO­

Iq>HCTaJTJia. 
06HapYJK9HH09 OCTpOHanpa.BJieHHoe H3JIY'i6HH9 KaHaJIHpOBa.HHHX 

3~9KTpOHOB C BHCOKOH CIT9KTPaJThHOH ITJIOTHOCTbID Ha ITJIOCKOCTH MO­
HOiq>HCTaJTJia aJIMasa 1![ ~9TaJThH09 HCCJienoBaHHe CIT9KTpa.7IbHO-YI'­
~OB!DC xapaRT9pHCTliK H3JIY'i9IDIB KaHaJIHpOBaHHh!X 3~9I<TPOHOB c 

3Heprneil 4.4·rsB B HH3K03HepreTWI9CKOli o6~aCTH 3Heprldl: Ha 
IIJIOCROCTH H OCH MOHOiq>HCT8JIJIOB aJIMa3a, Iq>9MHlUI H repMa.InliI 
MOI'YT 6HTb 1!1:CTI0~30Ba.HH )I)I.II TiaJThHe:funero pa3BHTIDl' rrpenCT8.BJI9-
:mrll: 0 xapaRTepe B38lIMOneiCTBKil: 3apR:lK9HHb!X -qaCTKil rrpH Ma.Jih!X 

yr~ax BJI9Ta c CMJibHhlMH Iq>HCT~9CRHMH ITOJJ.mvrn:. 
Ilo.nyqeHHHe 3KCrrepHM9HTaJThHH9 naHHH9 opneHTB.IJ,MOHHHX sa-... 

BHCHMOCT9H HHT9!'pa.JrbHHX BHXOnOB CIT9RTpa.J.!bHO-yr'~OBHX xapa.I<Te-
pHCTHR H3JIY'i9HIDI RaHaJIHpOBaHHliIX 3~9RTpOHOB H RX CpaBHeHHe c 

TeopeTH'i9CKHMH rrpe~cKasa.HliJlMH c~oco6cTBYJOT pasBHTHJO TeopHH 
H3JIY'i9HIDl 1![ ,Ulll!aMHRH rrpOXOlK,ll;9Hlffi. ~eRTpOHOB BHCOIG!X 3Heprldl: 

B MOHOKpHCTaJTJiaX. 
Ha 3anmTY BHHOCRTCH: 
1. .CosnaHHe sRcrrepID11eHTa.JrbHO:il: ycTaHOBIDI Ha TpaRTe BHYT­

peHHero rry-qRa EpeBaHCKOrO CHHxpOTPOHa )I)I.II HCC~enOBa.HJIIJI rrponec­
COB B38lIMOTI9HCTBIDl' 3~9KTPOHOB BHCOKl!rX 3Heprldl: c MOHORPHCTa.J.!­

~eCIGIMH MHill9ID.!MH. 
2. MeTo.mma aRcrrepHMeHTaJTuHoro HCCJienoBa.mm xapaKTepHc­

THR rrpOU9CCOB H3JIY'i9HIDl 3~9KTpOHOB C 3H9prHefi 4.4 raB B MO­

HOKpHCTaJIJiaX. 
3. 3KcrrepHM9HTaJThHH9 pesy~TaTH HCC~e~OBa.mtfi CTI9KTPa.J!bHO­

yr~OBl:lX 1![ HHT9!'paJThHHX xapaRTepHCTHR 1!1:3JIY'i0IDIB 3~0RTPOHOB c 

3Heprneli 4.4 rsB B MOHOKpHCTaJIJiax aJIMB.3a, Iq>9MHIDI, repMa.HH.!1. 
.Anpo6arrn:a paCOTH: 0CHOBHH9 pesy~TaTH, BKJIIO'i9HHH9 B ,n:HC­

cepTanHID, no~oJKeHH Ha Cecc:i;rn CoaeTa "3neKTPOMarmITHHe B3aH­
MonelicTBHH a,I(pOHOB B p930H8.HCHOH o6naCTH 3H0prHfi (xapnROB, 

1977 r.); CoBemaHRH ITO pa,n:Ha.IJ,MOHHHM BBJI9HHHM B TB9p~x T9-
nax (KneB, 1978 r.); 1-oli Bcecoro3HOH 111Rone no B3ru:iMO~elicT­
BHID ycRopeHHI:lX 'iaCTKil C B91Jl9CTBOM Cir:oMCK, 1979 r.); MeJK,IJY­
Hapo~OH KOHg)epeHiml'! (raMlinbTOH, 1979 r.); IX-XYII Bcecoros-
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HHX COBema1rn:;:rx no ~H3llii.9 B3aIDl!OnelicTB:IUI sap.HJK9HHHX -qacTHU c 
MOHOitpHCTaJ!JiaMH (Mocrrna,, 1979-1988 rr.); II-OH Bcecoro3HO:fi KOH­
g)epeHUHH TIO aneKTpoMarHHTHOMY H3JIY'i9Hl'IID peJI.f.[TimHCTCI<HX -qac­
THU B RPHCTa.JIJiax (TepcKon, I983'r.) 1![ Ha CeMHHapax Ep@H. 

Ily6JIHKa.p;m:I . OCHOBHOH MaTepl'IaJI ~ccepTB.IJ,MH orry6nHROBaH 
B neBHTH CTaTbHX B JKYPHaJiax "5I,IJ;epHM qll'I3HKa",. "Ill'ICbMa B 
Jll3T<;J'>", "JK3T0", "l13B9CTHH AH ApMeHlirn", a Ta.IO!te B BH,U;e rrpenpHH­

TOB E!i?l1. 
CTPYJSTYPa n o6~eM JiliccepTa.p;m:I. )lHccepTanHOHHM pa6oTa 

COCTOl'IT H3 BBeneH:iur, Tpex r~aB 1![ 38.KJIIO'i9ID1ff. OHa H3nOJK9Ha Ha 
82 CTpaHKUax MaJlllIT!OlllICHOro T9KCTa, conePJKHT 5 Ta6nmi: 1![ 22 pn­
CYHKa. CTIHCOK Ul'ITHpyeMOH nHTepaTYJlH conepJKHT 84 HaIDl!9HOBB.HH:li. 

KPATKOE COJJ:EPE.AIDIB PAEm'bl 

Bo BB9TI9Hlirn OTMe'ia9TCR aKTYaJThHOCTb HCC~e~OBaHHR H3nJ­
'i9HIDl sneKTpOHOB BHCOKHX 3Heprnli rrpH Ma.Jih!X yr~ax BJieTa B 
Iq>HCTaJ!JI, npHBOnHTCR ItpaTKHfi o6sop nHTep~Typb!, TIOCBRIJl9HHOH 
npo6~eMe H3JIY'i9HlifI 1![ pacceRHIDl aneKTPOHOB H TI03HTPOHOB BHCO­
KHX 3Heprl'Iil B MOHOKpHCTaJIJiax, paccMaTpHBaeTCH C~OlKEBillaRCH K 

Ha~a.J.!Y pa60TH 3KCI19pl!M9HTaJThHM CHTYaIJ.MR. C~OPMY~OBaHa OCHOB­
HM nenn H Iq>aTKOe conep~aHHe KaJK,I(OH H3 r~aB ~ccepTaUHOHHOH 
pa60TH. 

B rrepBoil r~aae paccMaTpHBaroTCH Heo6xo,Illl:MHe CBeneH:iur o 
KOrepeHT~OM TOpM03HOM H3~emm:, 06CYlK,ll;arOTCR BOrrpOCH rrpl'IM0HH­
MOCTH WOPtW~ KTM B o6naCTH Ma.JIHX yrnoB BJieTa 3~9KTpOHOB B 
'tpHCTaJ!JI, HCTIOnb3Y9MH9 B nnccepTan:i;rn, npimeneHH H9KOT~pRe a~e­
M9HTR H3 T90plirn H3JIY'i9HHH K8.HaJIHilOBaHHHX 3~9RTPOHOB, a Ta.IO!te 
H3~9HH9 KBa3HKaHaJIHilOBammx HJm: Ha.n;6apbepHHX -qaCTHU. 

Bo BTOpofi r~aBe nnccepTaUHH OITHCI:IBaeTCR 3KCrrepHM9HT~b­
HM ycTaHOBRa n MeTo~ecKHe Hcc~enoBa:EUIR. Ha BeyTpemreM rry-q­

Re ~eBaHCROro CHHXpOTpOHa C03naHa o~a H3 nepBHX B MHpe 3R­
crrepHM0HT~HHX ycTaHOBOR, rrpe~a3Ha'i9HHM ;II,lUl HCCR9nOBaH:IUI 

H3~9H:IUI KaHaJIHilOBaHHHX 3~9KTPOHOB. 0TJIH'!HT9~bHO:i1: oco6eH­
HOCTbID Hamett ycTaHOBKH RBJIR9TCR ymIT<aJThHO Ma.JIM pacxonHMOCTb 
s~eKTpoHHoro nyq:Ra, c6pacI:IBaeMoro Ha Iq>HCT8.JIJIH"leCKYID MIDIIefTh 
rrpn ero 60RbmO:i1: HHT9HCHBHOCTH. IIonpo6HO OTIHCaH ycoBeprneHCTBO­
BaHHHil: HaMH napHb!H MarHHTHbIH J' -CIT9KTPOM9Tp ( 6WI pacnmpeH 
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,:mrnJia30H lrnMep.!IeMl:lX 3Heprl'lil: .t -1rnaHTOB B Hl'I3R03HepreTITT:SC­
Icy10 o6~aCTb, y.rry-qmeHH <j>oHOBhle yc~OBliiff perHCTPRpYSMHX e+e- rrap, 

npoBe.n:eHH ROHTPOJThHHS H3MepeHJiiff Hanp.miteHHOCTH MarHHTHOro no­
JIJI .1T,JI.II paSHl>IX 3Ha'l:eHI'lil: TOI{a MarimTa' BmI~eHa ~6pOBKa 
napHoro MarHHTHOro CII8RTPOM8Tpa (TIMC) M9TO.Ji:OM 11 TOROH8CYil19H 
HHTH rro.n: HanpIDK9HH9M" npH paSHhlX TORax MarmrTa CTI-57. B .n:Ha­
rra30H9 HH3KHX 3Hepr:itii M9To.n: HHTH c y,n:o~eTBOPHT9JThHOH TO'l­
HOOTblO y,n:MOCb I!pHM9HHTb ITpH TORS J = 250 A. 

Ilo.n:po6Mo H3JlaraeTCR rrpe,n:JiomeHHa.a Ha.Mff M9TO.n:HI\a OTHOCH­
TSJThHOro MOHHTopnpoBB.HIDI a~eRTPOHOB. HaMH 6HJI pa3pa60Ta.H Me­
To.n: KOCB9HHOro MOHl'ITOpRpOBa.HHR, 3aKJIJO"CJitKlI\HitCH B TOM, 'ITO rre­
pe.n: H3MepeHH.HMH B peJKHMe M9,n:JI9HHoro c6poca CHHxpOTPOH Bp9M9H­
HO rrepeBO.n:HTCH B peJKHM 6h!CTPOro c6poca, · npH ROTOPOM KOJIH'l9CT­
BO II9p909'l:9HFJil: MHIII9HH n , ec.rm 89 TOJlll1IDia f ct. BO MHOrO pas 
M9HlJfil9 pa.I(Ha.n;HOHHO:lt ,n:JIHHhl B91l19CTBa MHIIISHH l,,..,.. He 6y.n:eT sa­
B!iIC9TlJ OT yr~a ~eTa ~eRTPOHOB. 

B HOBOM crroco6e c6poca TaK me, Kalt H rrpH Me,n:JieHHoM c6po­
ce, I!pOH3BO.n:HTCR ~OR~HOe B03MYII19HHe paBHOBSCHOH op6HThl, HO 
ny'l:OR TIO,JUlO.Ji:HTCR R MHIIISHH npH6JIH3HT9JThHO Ha I MCSK II03me, B 
MOM9HT ,n:OCTHllt9lfIDI Ma.RCliMJMa MarimTHOro llOJI.ll, H B 3TOT MOMSHT 
BhlKJIJO~aeTca ycKOPfilO!I\99 Bq no~e (pHc. I). MoHHTop>rpoBaHHe B 
pe'10i!Me JKasaHHoro 6h!CTporo c6poca nyTeM perHcTpa.n;HH CHHxpo­
TpoHHoro H~9Hliiff ycKopeHHb!X rrepBITT:Hl:lX 3~8RTPOHOB I!pOH3BO­
.n:HTCR ,n:eTeRTopoM Cll. B Ka'l:eCTBe .n:eTeKTopa CM BrrepBhle 6~ npH­
MeHeH MOHHTOP BTOpITT:HOH 3MHCCHH. 

Ilpe,n:.rromeH HOBIIB crroco6 ITOHCRa "HY~eBoii" opH9HTanmI RPHC­
TaJIJia IIO MaKCHMYMJ HeyrrpyrHX IIOTepI:. YCKOpeHHh!X 3~9RTPOHOB B 
HX opH9HTa.Il;HOHHO~ 3aBHCHMOCTH. IloTepH 3ReprHH onpe,n:eJiff.JIHClJ no 
He,n:ocTruaqett 3HeprHH Reyrrpyro pacceRHHh!X B RPHCTaJIJ!e a~eR­
TPOHOB. IlpliI IIOTepe 3Hepnm: B MHmeHH .n:o H9CKOJThKHX .n:ecHTKOB 
MaB, 3~8RTPOH c paBHOB9CHOH op6HThl MomeT 6b1Tb Bb16pomeH Ha 
CT9HKY BaxyyMHOH KaMepH B o6~a.CTH, r.n:e npOHSBO.Ji:HT ~0K8JI])H09 
B03MYII19HH9 op6HTH npH c6poce ~a Ra MmII9Hb. IlpO,n:yKTH B3a.K­
MQ.I1:9HCTBHH co CT9HKOH perHCTPRpYJOTCR C!UllITlLJIJ!lµUiOHHHM C'l:9Tinr­
KOM, ~c~o OTC~9TOB KOTOporo Ha BHXO,n:e .Ji:HC!tpHMHHaTopa...qiopMH­
poBa.TeJIJI KaTaCTpO!f>ITT:eCKH pacTeT c y:BeJIH119HH9M HHT9HCHBHOCTH 
npH rrpH6JIIDKeHHH K "ey~eBoil" opH9HTa.n;HH, a OCD;WLlIOrp~ Rap-

8 

THHH c6poca IIO ClIT'liaJiaM C'l:9T'Illlta CTaHOB.IITCH CKJJl>HO 

pl'l:'l:HHMH, B03HHR8lOT H3JIOMl:l (pHC. 2). 

acHMMeT-

PHc. I. 

H 

t1 /l3 l2 
I 

tKAC = l1 
t 

BpeMeHHa.a SaBHCliIMOCTJJ nponecca c6poca ny'l:Ka 
3~9RTPOHOB Ha HCMe}JjeMyro MHIIISHl>: H - MarHHT­
H09 IIMS; tJ - MOM9HT Bp9M9HK ,U:OCTID!t9HHH MaKCH­
MjlMa MaI'HHTHOro IIOJIJI; t:1. - Bp9Mli Ha~Ma c6poca 
~ Ha MlI1119Hl> c:imxpOTPOHa; t2. - Bp9Mli BhlRJIJO­
'l:9Hl1UI ycxopmooiero Bq nOJIJI B pelltHMe Me,n:.rreHHoro 
c6poca; t~ - BpeMSI Ka.CaHKH liI O,n:H0Bp9M9HHO Bpe­
M.fl BHEJIIO'l9Hl1UI Bq nOJIJI B pelltHMe 6iibTporo c6poca. 

a 5 
PKc. 2. OcUHJLJiorpa.(pHqecRa.a KapT:ima c6poca 3~9RTPORHoro 

ny'lR8. Ha HCM9.JJY9MYJO MHI119Hl>: a) pa30p!iI9HTRpO­
BaHHID!: !tpHCTaJJJI; 6) :KpHCTaJIJI OpH9HTRp0Ba.H 
IIJIOCROCTI:.10 (OII) napaJIJieJll>HO RaIIp8.BJI9HHX> )UlliI­

xeHHH 3~9RTP0HOB. 
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Ilpe,ItJiozeH cnoco6 KOHTPOJUI sa pacxo,l(lD4ocT1>D 8Jl0KTPQHHOro 
rryi:nta cl!HxpoTpoHa no HSMepeHJ11J) yxopo~eHHoro cneRTPa Ha aTa­
JIOHHOM :KpHCTaJIJI0 aJIMasa. 

O:a::e:ca.H :KpHTeplrlt npa.B:wr&Horo pacnOJIOJlt0HWI HCCJI0,Dy0MOI 
:KpHCTaJL1llftl:9CROI MlllDl9Hllr B BaxyyMHO~ KaMepe ycxopHTeJI.f.£ OTHOCH­
T0JtbHO BXO.D:Horo oTBepcT:aa: rrepBoro ROJIJmMaTopa :ra: Mml!eHH rrapao­
ro MaI'lllITHOro r -cneRTpOM0TJla. KoHTpOJID npOHSBO~C.a: no MaK­
CVil!YMY BHXo:u;a no~oa aHeprHl! :ra:s.nyqeHH.R: B peJitBMe 6HCTporo c6po­
ca ycKopeHHoro rryi:nta Ha Mm!Iem.. IIo H8JllHM on:eHRBM, pacxo.JnI- · 
KOCTl> 9JI0KTPOHHOrO rryi:nta COCT8.BJIJI0T ~ 5• ro-5 pa.zt. Taxo# pe­
syJil>TaT n~eH Ha·ocaoBe :ra:sMepeim::l!i BepTHRaJil)Horo pasMepa 
wrrua OT CHBxpOTpOHBOro HSJIY"C!0HH.R:. 

B TJ)0Tpel r&a.Be npHBe:n;eHH pesyJn.TaTH HCCJie:n;oBaHWI BrrepBHe 
saperHCTJllilpOBaHHoro l!HT0BCHBBOro OCTpOHarrpa.BJieBHoro :ra:s.nyqeHH.a: 
KSBaJJXpOBaHHHX 9JI0KTPOHOB Ha IlJIOCKOCTH MOHO:KpHCTaJIJia aJIMasa. 
Rpolle Toro, 6HJIH BHII~eHH HSMepeHH.H Ha OCH KpHCTaJIJia aJIMasa 
(pJIC. 3), HCCJI0JJ;OBaJiac:& TSIOlte op:e:eHTa.IJ,HOHHM SaBHCHMOCT:& BH­
%0,Jta J' -KBaHTOB c qmitCli!pOBB.HHOI SHepnea KaK ~ oceBoro, Ta.It 
• ~ IlJIOCROCTHOro RB.HaJIHpOB8HHJI (pHc. 4). 

PHc. 4 :u;eMOHCTpJiIPYeT, ~To n:eHTPaJI:&Ha.a: yrJioBasi o6JiacT:& 
8 ~ O+O. I Mpa:u; BHOCHT S8M0THHI BRJia,It B HSJJY"qeHHe cpoTOHO;B B 
Jt1181IasoHe aHep!'Htt J:t = IO+I50 MsB, ~To cBB,D;eTe.m;cTByeT o TOM, 
11'1'0 HSJJY"q0HH0 9JI0KTPOHOB HanpaBJieHO Brrepe:u; H cocpe:u;oTo~eHO B 
YBitOM ROHYC9. 

IiiJm n~eHH TB.IO!te SaBHCHMOCTH HHTerpaJI:&HOro BHXo:u;a 
.t-ItBaHTOB Ha aJIMase ~ oceBoro H IIJIOCitOCTHOro RB.HaJIHpOBaHW:l 
(pHC. 5) , ,ItJI.a: OC9BOrO CJ.tyqa.a: HSMepeHH ROJL1IHMa.IJ.HOBBH0 SaBHCH­
MOCTH. 

.n;n.a: :n;a.JI:&Bei!:mero IIOBEMSHHJI M0XB.HHSMa BSaEMO:n;elcTBRf.I'. sap.a:­
aemmx ~acT:im; c .xpHCTaJI.1lH11ecron.m CTPYJtTYP&m 6HJIH Heo6xo~ 
BC0CTOpOBRile BCCJie:n;oBaHHH pacceHBll'..11 SJI0RTPOHOB H pa~ 
:xapSitTepBCTli!lt BBJIY"Cl0HWI, Tamil, RBlt yrJIOBHS-- ,xapaKTepHCTBim 
Jil'.BT01'paJ!l>HOro BHXO:n;a Hs.nyqemm, IIOBe:n;eHHe X0CTKOI ~aCTH cnex­
TPa; Roruravan;Homme SB.BKCBMcicT:ra: ma:o:u;oB cpoTOHOB B DIHpOROM .Jnia­
nasoue BeJJB1DJH x = t,c.fs K E ( hGJ - 9H9prHH· r-KBS.HTa; E -
ua~a.m.Hasi aueprBH MeRTpoBoB). KpoMe Toro, npe:u;cTaBJrJJ:eT HHTe­
pec ~:i;uai:gm, n~eBHa.a: B axcnepHMeHTax c pa8.JIJ!l'lmlDm Be-
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he. 3. Oruomemre BI:a:o.zta 
,. -RBaHTOB IlpH .Ra.HBJmpo.,.. 

.Ba!IJinl R BHXO.ztY 4ioTOHOB HS 
.PaSopireaTHpoBaJmo! .Mmuemr: 
a)e ••- oc:r. [rooJ; 
6). • • - lIJIOCltOCTI. corr) . 
£c.= 4. 7 I'!~B,· 6).<ro.e. = 
= o.G·ro-4 J>a.Jt. 

TOJJJ!fBBa aJIMasa - roo MKll. 
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PJrc. 4. OpxeHTaimoHBa.a: sa ... 
BR!Cl!l'.MOCT~ BHXo~aJ' -RBaH­
TOB c qmxcHpOBaJmoi SHeP­
rnea R B.liXO.ny Rs pasopHea­
TlilI>OBaHBoA .Mmuemr: 
a) - oc:r. [rorj£_,.= 90 MsB; 
6) - lIJIOCROCT:r. ( roo) ; .c;. = 
= 45 MaB. 

TOJllltmla SJIMasa - roo MRM. 
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PKc. 5. 3aBHcHMoCTl> nOJI­

Hott sHeprHH ~ -HSJIY"l:e­
HWi OT yrJia .. BJieTa OTHO­
CHTeJI&HO IIJIOCKOCTH (OII) 
(a) H OCH [roo] (6) M~ 
HOlCpHCTaJIJia aJIMaaa TOJI­
lltRHOtt 72 MKM. BHxo~ H3-

JJY1!6HWi ~aH no OTHome­
mm> K paaopH9HTl!pOBaH­
HOMY Iq>HCTaJtJIY. 

f)KOA.= I.5·I0~ pa.zt; 
Ee-= 4.4 rsB. 

i:qecTBaMH, KOTOpHe HM910T O~aKOBYD Iq>HCTaJI.Jmt!9CicylO CTIJYltTY­
py, HanpnMep, a.JIMaa, xpeM!!l'tlt R repMaHHtt. 

Ha pHc. 6 H 7 npHBe~eHH n0.7JY1IeHHHe Ha Iq>HCTaJrJie xpeMHltll: 
H reIJMB.HWI opH9HTaD;i!OHHl:l0 8aBHCHMOCTH BllXO~OB nOJIHott 9HepI'lDI 
qJoTOHOB npH yrJie KOJL7IHManRH, pa:BHOM ±r. 5• I0-4 pa.zt. , HOpMl!pO­

BaHHH0 Ha COOTB9TCTBYD!tBA Bl:lXO~ OT paaopHeHTnpOBaHHOro KPHC­
TaJIJia .lVIH IIJIOCKOCTHOro H oceBoro KaHaJmpO:aa.KWI. CpaBHemta no­
JJY110Hl!HX KPHBI:lX ,wJJi paaHHX Bei:qecTB noitaa:imam' -qTO OTHOCHTeJib- . 
BH0 BHXo~ nOJIHott 9H9PI'HH B CJIY'iae IIJIOCKOCTB Ha xpeMHHH H 
re:puamm aammeHB no cpSBHemm c aJ.IMa30M; Bee KPHBHe HMem IIH­

ROBYD C'f'PYK'f!YPY, ROTOpruI s:p-qe npoJmJJH0TCH Ha xpeMHm! H repm­
mm. YrJioBHe lllHPl'IHH B op:e:eHTaD;i!OHBOI aamicmrocTE HSJIY1:!0HJIJI y 
BC9X !tpHCTBJIJIOB np:a:6JmSRTeJI&HO paBBH, XOTH yrOJI RaHaJIHp<>BalDUi 

B reI14amnI 60Jll.me, -qeu B ~ (Ta6JI. I). B OC0BOM c.nyirae 

. OTHOCHT9Jll>HH9 mao~ llOJIHO! 9B0pl'BB :e:s.n:yqeHHH Ha xpeMHJrm JI 

repMalDDl Taiat9 SamDt0BH no Cpa:BBemm c a.mmsOM. Bee KPHBH0 

o6Hapymmall'l' J1Pio/I) C'J!PYK'f!YPY, JIM0ll!IYI> IIHR B D:0HTPa.JIDHOlt 06-
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?Re. 6. To lite caMoe, 'ITO H 

Ha pHC. 5' HO B CJIY'Iae MO­

!lOKPHCTBJLlla KP9MHIDi TOJIIqH- · 

HOtt 90 MKM. 

PKc. 7. To xe cauoe, -qTo H 

Ha pHC. 5, HO B ·CJIY'ia0 J.lhO­

HOlqlllCTSJJJia. repMaHmt TOJI­
l!lHHO:lt IIO MKM. 

I3 



.nacm • Oc.>ra<WeHHe BBXOJ<a """""·- B 06.JracTJr '1~- 0.2 + 
0.8 M]>aJ{. Yr~oB•e ""PHl!H neHTpam,llHX -.in "P•OJm"""-•o 
O,ztlfil8RoBH .ItJLR: Bcex I<pHcTa.rJJioB, ~To T8JOKe Y~HTeJII,ao. 

KpHCTa.7IJJ:u -
A11Maa 
1WeMJmt1 
I'epMa.mnf 

Ta6JJim;a I YrJIH RaHa.mrpoBamra: (ro-4 Pa.it) 

Oc:c [roo] 
! IJJrocRocTJ, (OJI) 

! 
r.or 
I.03 2.I 
I.6 2.02 

2.7 

-

!Jpone>e•o >eT'"'>acg OxcnePJo<eHTa>n;Hoe •"Y'I•Hlre HH•><o- , SHepreT~ec~~x cneRTpoB H3.llyl{eHWJI 3J19RTpoHoB c sHeprxeJt 

Ee-= 4.4 I'•B B MOHO!tpBoT'°"""' Rpe.,_ • rePM._ "P• -­
HHX Y!'Jiax ~eTa f9 0THOCHTeJII,Ho I<pHCT8JJJIOrpaqi~ecRo~ OCH 
[roo]. 1"'00JtocTH (OII). YrOJI """""""""' •3Jl;Jnre- BO Boex 
H3Mepemr.a:x: COCTaBJI&1r ±r. 5• ro-4 pa.zt, H3Mepemr.a: BHnOJIH&mrc:r, 

IlpH lIOMOJIW rrapHoro MarHRTHoro t -crreRTpOMeTpa c TO~OCT:cro 
IO% B itllaJJasoHe •••PI"Hl! 20+200 MaB H 6+'!! - B <>6JracT• 300+ 4500 MsB. 

Ha PHc. 8-II npe,ztCTaBJreRU ImsxosHepreTH1!ecime crrexTpa.in,_ 
HHe ""'•c..,oc,. H3JiJnreHHJr np• "PO>IeTe ""•RTpmroB ua]'alUI..,,Ho, 
J1H60 no, """""" yr'"""' • 1"rOOROcTJ!M • OC8M Rpe.,_ H rePM._. 

Rax •IO!Ho •• P•c. 8-II, Bee lllrocROcTB&e. OCOBHe cneRTpH 06Ha~ "P•o B•!""'•"'<Yll -.,B,., CTPYl<T>J>y. KpoMe Toro, 
R8R B 0C9BHX, T8R COOTBeTCTBe:rmo H B l1JIOCROCTRUX Cll9RTpax 

-.iBHe '""Prmr P!ll!HH M>r Bcex •crure.,._, "PBCT8JIHOB, BOnpe­
Im npe~OJiara.Rl!Qei!cR 3aBHc.HMocTH OCHOBHoi! ~acToTu H3Jlyl!emr.a: 
OT no,,,...oBoro HOMepa "'10MeHTa i! , coc"""""""ero "P•cT8JZH, 
(.) - 2 lfl • OcnoBna. >acTOTa H3JiJnreHHH (M>r l!JiocxooT• <:J,,,.. "' 
50 MsB, oca ""' GJ'°W< ~ 75 MsB) He H3MeHJreTcR T8JOKe OT Y!'Jia 
~eTa SJieRTpoHoB B npe,zt~ax,yrJia .1Imuocap,zta. CneRTpa.in,HaR 

ITOJlynmpHHa Ha IIOJlyBHcoTe B CJlyqae l1JiocxocTH YMeH:cmaeTcH c 
POCTOM i!.. • a Ha OCH Cll9RTpaJn,HUe ll0.7lyl!mpHHU B mntOBOi! 06-~CTH llp.HMepHo OitffH8ROBH ( Ta6JI. 2) • 

lIPHBe,zte:e:u. CPaBHeHHJr crre.RTpa.in,HHX xapaRTepacnnt H3.llyl{e-
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PHc. 8. CnexrrpH H3JIY'!BHIDI 
s~eKTPOHOB H3 MOHOKJ)HCTaJI­
~a KpeMHHH npn yr~ax Me­
Ta OTHOCHTBJII>HO ~OCKOC­
TH (OII): 

•- e = O; 
0 -e = I. 3· ro-4 pa.n;; .(') -4 . 

C!KOll.= I. 5· IO pa.n;; 
Ee~= 4.4 rsB. 

PHc. 9. CneKrrpH H3JIY'!BHIDI 
9JI0K'rpOHOB H3 MOHOKJ)HC~aJI­
Jia repMa.mm npH yrJiax Me-
Ta OTHOCHTeJD>HO IIJIOCKOC-

• TH (OII): : ·-e =0; 

2.. • • o- 8 = I.3·I0-4 pa.n;; 
---~---------------J ____ f}xoA= I.5·I0-4 pa,n;; 

"" f Fl'I 2'K) 320 . ::c 
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cc 

Ee- = 4.4 rsB. 
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Pl!c.IO. CneKTPH KSJIY'.qe-
HKR 3JI9KTpOHOB H3 MOHO-

KpHCTaJIJia :rqieMlllUl: npH 
yrJiaX MeTa OTHOCHTeJJ:b-

HO OCH [mo]: 
• - e = O; 
o-9 = I.3·IO~a,n;; 
~-e = 3.ro-4 pa,n;; 

Ee= 4.4 raB; 
~= r. 5· rn-4 pa,n;. 

Pl!c. II.CneKTPH H3JIY;I9-
HKR 3JieKT:pOHOB .H3 MOHO-
IqlRCTaJJJia repM8.Hl'IH npH 
yrJiax MeTa OTHOCKT9Jll>-

H-0 OCH [rno]: 
e -8= O; . 
0 - e = 3· rn-4 pa,n;; 

Ee·= 4.4 rsB; 
e.IOI= r.5.ro-4 pa,n;. 

H:IDI c TeopeT:if!l:9CKIDi!R paC'!9T8Mli pa3JJJr'IlTh!X TeopeTll'!eCKHX rpynn. 
· Taomma 2 

CrreKT:pa.JII,Hiiie rro.nynrnpmrn KpI:ICTaJIJIOB 

KpRCTa.JIJII:l 

.A.nMas 

I\peMHJi.!M 

repMa.mrii 

l TIJrocRoc;:& (m-:ff- - l 001; [rno] 
jIIOJIYIIl11pirna Ha IIOJIY- jIIOJIYIIlKPI:IHa Ha IIOJIY-
jBHCOTe (MsB) jBHCOTe (MsB) 

45 ± 3 

35 ± 3 

30 ± 3 

60 ± 5 

65 ± 5 

65 ± 5 

B 38.KJilUq9HKK cqiopMYJIHpOBaHH OCHOBHHe pesy,ru,TaTH 
.n;HCCepTa:rnm. 

I. Ha case HMeBmelicH ycTa.HOBIGI, rrpe~HasHa'!eHHOH ~ 

HCCJie~oBrurn:tl: rrpoueccoB qioTOpOl!i,Il;eHIDJ: M930HOB H p930H8.HCOB, 
OCHOBY ROTOPOH COCTa.:B.7I.fI.71ll 3JieRT:pOmrnH CHHxpOTpOH c 3HeprHeii 
4.7 rsB C peRop~o MaJIOH paCXO.I(m.!OCTI>IO u:npeyJIHpyromero 3JieR­
TpOHHOrO ~a; rOHHOM9TP ~ opHeHTa.u:HH MOHOKPHCTaJIJIHl!ec­
ROH MmIIeHH H rrapliHH MarHHTH.blti: t -CII9KTPOM9Tp ~ perHCTpa­
UHK J"-KBaHTOB B IrnTepBaJI9 3Hepr:IDJ: 0.6+5 rsB, 6an:a C03~a­
Ha o~a H3 rrepBHX B MHpe ycTaHOBOK ~ BHIIOJIH9HHH I.J;lfl\JI8 pa­
OOT no HCCJI9~0B8.HHIO xapaKT9pllCTIIB H3.Jij"I9HHH Ka.HaJrnpOBa.HHLIX 
3JI9KTpOHOB, ~BruKYmHXCH ITO~ MaJih!MH yrJia.MH R IIJIOCKOCTH H OCH 
IqlHCTa.Jpia. Ewrn: rrpoBe~eHH CJie.IJ:YIO!I1He MO.n;HQ.iHRa:rnm: 

a) • PacurnpeH .n;HarrasoH perHcTpHpyeMHX t-KBaHTOB B 
HH3R03HepreTH'!ecRo:i1 o6JiaCTH sHeprIDJ: OT 600 ~o IO MsB. 

6) • CBe~eHO ~o MHHHMyMa IWJIH'l9CTBO B9D.{9CTB8 Ha IIYTH 
~-KBa.HTOB H'KoHBepTHpyeMoft rrapH e+e- B BaeyyMHOM TPaKTe 

~-rry-qRa, 'ITO cyD.{eCTBeH:Io YJIY'Illlli.1IO qJOHOBHe ycJioB:rui: H yMem,­
mHJio yrJIH MHoro:rqiaTHoro pacce.ffHH.ff rrapH e+e-. 

2. PaspaOOTaH H BH9~9H HOBHH cnoco6 OTHOCHT9Jll>HOro 
MOHHTOpHpOBa.H:ruI 3JieRT:pOHOB, IlpOXO,JVlll1HX -qepes HCCJie~eMli!e 
MOHORpHCTaJJJilI'leCIGie MHIII9HH, IIO HX CHliXpOTPOHHOMY H3.Jij"I9-
:mno MeTO~OM OHCTporo c6poca YCKOpeHHoro rry-qRa Ha HCCJie~e­
MYJO MmIIeH:b. ,lJ,7m perHCTpa:rnm CH BIIePBHe 6an: npHMeHeH cne­
UHaJll>Ho CROHCTPYllPOBamrnil: MOHHTOP BTOPK'IHOH 3MHCCHH, ROTO-

~7 



pmi TaJCKe l\IO::CeT HaMTJI rrpl!MeHeHHe B Ha.KOIIHT9JIJIX H KOJLJiail:,n;epax. 

3. OcymecTBJieH HOBJ.lli M9TO.I( ITOHCKa "eyJieBoli" opHeHTarnrn: 

KPHCT8.JIJIOB no Ma.I<Cil.MYMY Heyrrpyrlix ITOTep:r, 3HeprIDI ycKopemrnx 

3JI8ItTpOHOB B I'!X OpH8HTa.IU'lOHHOiI 38.BHCHMOCTH. 

4. Paspa60Ta.H :I'! OCYIIl9CTBJI9H IWHTpOJI:b: 

a) pacrroJio~eHHH HCCJie.nyeMOH RpHCTaJLJilf<!8CROll MmIIeHH B 

Ba.I<Y.YMHOH Km.mpe YCKOpl'IT8JIB OTHOCHTeJI:bHO BXO.I(HOro OTBepCTH:"I 

rrepBoro ROJIJIHMaTopa liI MHllleHliI rrapHoro MarHHTHoro J' -cneKTpo­

MeTpa; 

6) pacxo,n:llMOCTH 3JI8RTIJOHHOro n:ycma no yiwpo'!eHHOMY crreR­

TPY Ha sTaJIOHHOM RPHCTWIJie . 

5. BrrepBHe saperHcTpI1:poBaHo ocTpoHarrpaBJieHHoe H3JIY'!eHHe 

I<aIWJI>!pOBaHHHX 3JI9KTIJOHOB C Bl:ICOROM CII9RT1JaJI:bHOil: IIJIOTHOCT:bIO 

Ha ITJIOCKOCTII MOHORpHCTaJIJia a.JIMa3a l'[ .neTa... JHO HCCJI9.I(OBaHl:I crreR­

TpaJI:bHO-yrJIOBL!e saBHCHMOCTH H3JIY'!8HIDI RaHa.JIHPOBaHHHX 3JI9KTpO­

HOB C 3HeprHefi 4.4 rsB B HII3K03HepreTH'!8CKOH OOJiaCTH 3Hepriri-I 

Ha ITJIOCKOCTH H OCH MOHOKpHCTaJIJIOB B.JIMa3a, KpeMIDffi H repMaHIDL 

6. IIsMepemr opHeHTaIUIOHHJ:Ie 3aBHCHMOCTI1: HHTerpaJI:bHHX BH­

XO.I(OB I'13JIY'!GHIDI KaHaJIHpOBaHHJ:IX 3JI8RTPOHOB C 3HeprHGM 4. 4 rsB 

OTHOCHT8JI:bHO ITJIOCIWCTH u OCH RpHC TaJIJIOB aJIMasa, Kper.mI'I.FI H 

repMaHIJ:H. Ha MOHOKPTICTa.JIJie a.Jmasa .IJ)IH oceBoro CJIY'!M HCCJie.no­

BaHa TIOJIHM 3HGprHH H3JIY'!GID1H B 3aBHCHMOCTH OT yrJia KOJIJIHMa­

UilH <DoTOHHoro n:ycma. CJioJi\Jloe rroBe,nemre opHeHTa.ri;1-roHHJ:Ix KPliIBHX • 

IIOJIHOH 3Heprrnr H3JIY'!8HHH yKa3b!BaeT Ha CHJThHOe BJIHHHHe IIOTeH­

l(IlaJIOB RpIICTaJIJIH'!8CRHX IIOJieiii Ha .rnrnaMliIKY .I(Bl1JK8HHH. 

OCHOBHHG pesyJI:bTaTbl, BKJII0'!8HH!i19 B .I(HCCepTarcmo, orry6JIH­

ROB8.!Il-1 B CJI8J.(YIOII1HX pa6oTax: 

I. Aram,mm A.O., ArwrroB H.3., BapTaHOB ID.A., BapTarre­

THH r. A, TioTepH 3Hepnrn YJI:bTpapeJIHTHBHCTCKHX 3JI8KTPOHOB B 

1tpliCTa.JIJie a.JIMasa. - F:peBaH, 1978. - IO c. IIperrpHHT Eil?H-
312 ( 37)-78 .. 

2. Aram,mm A.O.' Bap-r;aHOB JO.A.' BapTarreTHH r.A.' I{y­
MaXOB ti.A ., I'p:rmaJIHI-:roc X., ITpaJioB B . H. HsJIY'!emi:e I<a.HaJIHIJOBaH­

HHX 3JI8KTpOHOB C 3Heprn:e:lf 4. 7 rsB B a.JIMase. - lli!C:bMa B Jll3T<l'>, 

1979, T. 29, BHII. 9, C. 554-556. 
::i . A.Ba.I<HH P . O.' AraH:bm-II.l, A.O.' BapTaHOB IO.A.' BapTarre­

THH f . .A. , Tapo.f!H 8.IT. IDl:3K03HeprenrqecRlie CII8KTphl H3JIY'!9lmH 
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3JI9RTpOHOB C 3Heprlieii 4.7 rsD IIpH Ma.JIHX yrJiax BJieTa B Rpl!C­

T1"JIJI a.JIMasa. - EpeBaH, l98I. - 8 c. ITperrpJIHT ":'::>!I-46G(8)~0I. 

4. Arruu,mm A.O., BapTaHOB IO.A., DapTarreTmr r.A., L~a­

PYI\HH r. 0. OpHeHTa:u;1:rnHJ-Ill8 38.BHCHMOCTH TOpM03HOro II3JIY'18HH.fI 

B I<pHCTa.JIJiax a.n1v1asa. - EpeBaH, 1981. - 14 c. ITperrp1rnT 

E0JII-468(I0)-8I. 
5. AraH:bHHU A.O.' BapTaHOB JC.A.' BapTarreTHH r.A.' ITpa­

JIOB B. rr. IfaJIY'!9Hlie 3JI9KTPOHOB rrpn Ma.JIHX yrJiax BJieTa B eync­

Ta.JIJI a.mv1asa. - I1sB. AH ApMemm, CJJrnHRa, 1981, T. 16, Bun. J, 
c. 216-218. 

6. J\.Ba.KHH P.O.' AraH:bHHU A.O.' AKorroB II.!3.' BapTarre­

TmI r.A.' DapTaHOB IO.A.' JieCle,neB A.H.' frfilp30HH P.f.1.' Ta­
poHH c.n., nattary.JI.fili c.c. CrreRTpl:I nanyqeHJUI 3JI9KTPOHOB BH­

CORJi!X 8HeprliH B MOHOKpHCTaJIJiax pa3JIIBIHOll TOJillllfHH li opHeHTa­

l(Illi. - .H0, 1982, T. 35, BHII. 2, C. 387-389. 
7. AraH:bmm; A.O., BapTa.HOB IO.A., BapTarI9THH r.A., Jre-

6e.neB A.H., Hpa.JIOB B.H. CrreKTPaJI:bHo-yrJIOBHe sa.B11011:MocTn irn­

JIY'!8HHH 3JI9KTpOHOB C 3H8prHeii: 4.3 rsB rrpli MaJillX yrJiax BJie­

Ta B MOHOI<pHCTa.rr.mI a.JIMasa. - EpeBaH, 1983. - 12 c. ITperrpnHT 

N>H-666(56)-83. 
8. AraH:bmm A.O., BapTattoB IO.A., DapTarreTHH r.A., Ka­

pn6HI-I B.E. nccJie,noBrurn:e H3JIY'!9HIDI 3JI9RTpOHOB c 3Heprlieii 

4.4 raB B OpHeHTHpOBa.HlillX MOHORpHCTaJIJiax 8JIMasa, RpeMIDIH 

H repMa.HIDI. - K:?!J.'0 , 1988, T. 94, BHil. 8, c. 73-78. 
9. Arammru, A.O., BapTaHOB r.A., KapH6HH B.E., Jie6e-

,neB A.H. YcTaHoBRa H MeTo~HI<a liccJie,noBa.FiruI cBolicTB H3JIY'!e­

HJUI RaHaJIHpOBa.HHHX B MOHORPHCTaJLJiax YJI:bTpapeJUITHBHCTCRliX 

3JI9RTPOHOB. - EpeBa.H, 1990. - 20 c. TiperrpHHT E<l>l1-II27(13)-90. 
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