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0Bil1Afi XAPAl{TfillliiCT~·!KA PAEOTbl 

AKTyaJII>HOCTI> npooJieMb!. EoJI:r,moitl lt!HTepec K !t!CcJie;u,oBaHHHM npo­

ueccon naal'IM0,11eliicT:aMH aapmiremrnx qacT!tlU c MOilOKpncTaJIJiaMll! npei:'­

;n;e Boero oovcJIOBJieH ya11KaJI:&Hb!MH cBo~icTBaMlll nocJie,11111t1x. 11epll10'Al'!­

tleCKaH CTPYRTypa lll aH!li30TpOilHOCT:& ltpl-lCTaJIJIOB !Ipl1BO,l\f!T K OpV!eH­

Ta[!l10l!Hb!M sg!j_JeRTaM B ueJIOM pH.lie w111altlt1ec1rnx anJieHHlii (TopMoaHoe 

l13JlytleH11e' qe peHKOBCKOe l'l3Jlyt!O 1rne. f!;Lie pHb!C pcUKUl'llll, pacceHHJ/le 

tiaCTHU Iii T .n.). J3Jiaro,11apff 111iTC pqiepeHL(lilOHHblM Iii 1rnrcpeHTHb!M s((J­

QieRTaM SJ16KTPOMarmnnoe l/13JIYt16Hl/le aapHli'.6HHblX qacTV!D; !IpH BLICO­

Kli!X snepr1rnx B l\IOHOltp~!CTaJIJ!aX CYl'l8CTD6Hl!O OTJii1ti8.eTCfl OT ;rnny­

qemrn Ha ll30Jll'ipOBaHHOJ.1 aTO!.!e. 

Teop11il KorepeHTllOl'O Topr~oaao1'0 M3J1yt1eH•IH (KT•i), nonyqe11HaH 

B 6opHODCltoM !IplllOJllllii\Clllllil TeOpl'll1 D031.)Y!il6lnliA, ua1rna CBOe SKCIIe­

p111i1eHTail:&Hoe IlO,l\TBep1::;!\eHil6 BO MHOrl'IX pauoTax. c p,pyroH. CTOpOHbl 

TeOpl1ff KTll 1rneeT onpe,l\eJie!IHLie Tpy;ziHOCTlll. i1peli'.,le Boero OTO CBfl­

aaHO c 6ecr:onet1HblM pocTOM ceqeHHff np11 yBe.Jlll!t1eH11lil nat1aJIJ>HOV1 

SHepr111111 3Jl6l\TpO!la 11 c yMeHJ>illCl'il1~!.I SHepr.111 l'l3JIYt16HH01'0 KDUHTa 

!Iplll oqeH:& MUJih!X yrJiax nJieTa :e KPHCT8JIJI. liiHT6HClllBl!OCTJ> 113Jlyqe­

Hlffl B nepnoM 6op!IOBCKO!.d np1t1CiJ1Hot6Hl1l1 ue aaBl1Cl'IT OT 3HaKa aapH­

,l\a HaJieTal\lll(Clii qacT!t![!hl, t!TO npOTli!BOpetrnT SRCIIC Pl1MCHTUJIJ>HhlM ;L(aH­

Hb!Mo llaKOHel\, B IIOCJie,l\Hee Bp6Mff Ob!JI 06Hapy1;reH s@weKT KaHaJm­

pOB8HlllH 6L1CTpt.!X· qaCTl'iU B KpMCTaJIJie. KOTOpbliil, O;L\HUKO, He COAep­

iitl/lTCff :s Teop1111 KT11. 

B.nJieHHe Ka11an111poBaHHH cyll(ecTBenHb!M 06paaor.1 111aMeHHeT ,l\11Ha-

MlilKY ;Li:BlllllteHMH aapHJKeHHOW qaCTVll\bl, KOr.l(a IIOCJI6]Uiflff BJleTaeT B 

KPlt!CT8JIJl no;n; M8JlblM yrJJOM e ~ C}Kp ( BK.P - KPllTl/lt!6CKlilM yroJI 

KaHaJllllpOBamrn). ECJllll tiaCTlil[!a ~BlillrteTCfl B KaHaJie. 06,paaoBaHHOM 
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aTouaum KpHcTannorpa~mqecKBX ocel HnH nnocKOCTel, ee nonepeq­

HaH SHeprHH npHHmuaeT pasnzqRue ~cKpeTHHe sHaqeHHH. IlpH nepe­

xo;ttaX M6Jit'AY STHMH ypOBHHMH qaCTHUH uoryT msnyqaTD ~OTOHH B 

peHTreHOBCKOM H 0 - ~anasoHax. 

COBOKynHOCTD TeOpeTHqecKHX H SKcnepHMeHTaXDHhlX pa6oT, BH­

nonHeHHhlX B nocne'AHHe ro'AH, yKaauBaIDT Ha cno~HHI xapaHTep Dsa- .• 

HUO'A6ACTBHH sapHZeHHhlX qacTHU c MOHOKpHCTaH2ta.MH npH uanh!X yr­

nax DneTa OTHOCHT6nDHO KPHOTannorpawHqeCKHX ocel H nnocKOCTel. 

WcnonDay~ pasJU'.lqHHe TeopeTHqecKHe no.v;x:o'AH, npoEe'AeH 6oJll>moA 

06iieM HCCX6'AOBaHHA B o6nac~ HayqeHHH oco6eHHOCTel pacceHHHH 

aneKTpOHOB B KpHCTannax, KorepeHTHOro TOPUOSHOro HanyqeHHH,HS­

nyqeHHH KaHanmpoDaHHblX qacTHU H T.'A. Paapa6oTaHHlie TeopeTmqec­

KHe HHTepnpeTaUHH STHX HBneHHI TpeoyroT TmaTeXDHOI SKcnepHueH­

TanDHO~ npoBepKH. BonpocH BcecT_opoHHero HsyqeHHH npHpO'AH many­

qeHHH aapHmeHHhlX qacTHU B KPHCTannax aaHHMaIDT BamHoe uecTO,TaK 

KaK OT HX ycnemHoro pemeHHH aaBHCHT B03MOmHOCTH npaKTHqecKoro 

npmueHeHHH STOrO HBX6HHH. 

UenD pa60TH. OCHOBHaH uenD HacToame~ pa60TH aaxnroqanacD B 

HCCX6'AOBaHHH ~~epeHumanDHlilX H HH~erpanDHhlX xapaKT6pHCTllK B3-

nyqeHHH sneKTpOHOB BHCOKHX SHeprHI npB uanh!X yrnax BXeTa OTH0-

CHT0nDHO KpHCTannorpawHqeCKHX oceA H nnocKOCTel UOHOKpHOT&nna 

aJD1aaa. 

HOBH8H8 pa60TH SaKJJllqaeT~H B cne'AYJO~eu: 

BnepBHEt npe'AXOlKeH H ocy~eCTBX6H ueTO'A BpeueHHOR ceneKUHH 

anexTpOHOB 'AXH·ynyqmeHHH OCHOBHhlX nap0J4eTpOB SHepreTHqecKHX 

cneKTpOB KTl'l. 

BnepBY8 npOB8'A6HH cpaBHeHHH SKcnepHU6HTaniHlllX peaynDT8TOJ n~ 

OpHeHTauBOHHHll saJHCHUOCTRU no.nHol HHT8HOIJHOOtl 11.nyqeHBH 
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sneKTpOHOB B UOHOKPHCTanne amaasa c pacqeTa.MH no T60PHH KTl'l c 

yqeTOM SKcnepHM6HTanDHblX cpaKTOpOB. 

BnepBHe o6Hapyl!reHa TOHKaH CTPYKTypa B opMeHTanmoHHOli aaBlil­

CHMOCTH llOXHOH li!HT8HCli!BHOCTlil Ji!SnyqeHHH sneKTpOHOB c SHeprHe~ 

4,7 rsB npH ManHX yrnax B.JleTa OTHOCHT8HDH0 OCH [100) Kpli!CTanna 

amaasa. 

BnepBHe oOHapymeHo no;llaBneHHe KorepeHTHhlX uaKClilMYMOB li!HTeH­

Cli!BHOCTlil HSJryqeHJi!H sneKTPOHOB llPH ManblX yrnax BX0Ta OTHOCHTen.:D­

HO KpHCTannorpa@JilqecKOM TIJ!OCKOCTlil (OII) MOHOKpHcTanna aJIMaaa. 

HayqHaH Ji! npaKTJilqecKaH neHHOCTD pa6oTH. IlonyqeHHHe peaynDTa­

TH no li!CCXe'AOBaHHID asnyqeHHH sneKTpOHOB BHCOKli!X SHeprlilli MOryT 

6HTD li!Cll0XD30BaHH ,1\Jlff ~aXDHe~wero pa3Bli!Tli!H npe'ACTaBX8HH~ 0 xa­

paKTepe BSB.HMO'Ae~CTBlil~ sapa~eHHblX qacTHU nplil Manh!X yrnax BneTa 

OTHOCli!TeHDHO KplilcTannorpa~mqecKli!X oce* lil nnocKocTeH. 

Ilpe'AXOl!reHHHI ueTO'A BpeMeHHO* ceneKBlillil sneKTpOHOB MOl!reTHMet~ 

npaKTJilqecKoe npHMeHeHHe B o6nacTH cpoTopo~'AeHHa aneMeHTapHblX 

qacTHB, B li!CCXe'AOBaHl'.l.f!X SHepreTJilqeCKli!X Ji! yrnOBhlX xapaKTepli!CTli!K 

ycKopeHHblX sneKTpOHOB, B SKcnepli!M8HTax no HCCX6'AOBaHBID Bsnyqe­

Hlilfi sneKTpOHOB B pemJi!Me KaHanmpoBaHJi!H. 

Anpo6aqHfi pa60TH. OcHOBHNe peaynDTaTs pa6oTa 'AOKHa'AHBaJlli!CD 

Ha XI Ji! XII BceCOIDSHblX COBe~aHJil.flX no cplil5Ji!Ke BaaHMO'AeACTJBff aapH­

meHHhlX qaCTlilB c UOHOKpli!CTan.naMJil (MOCKBa,I98I Ji! 1982 r.r.), Ha 

ceccHH OT'AeneHHH H'A6PHO~ @li!3HKH AH CCCP (I98I r.), Ha ceUHHa-· 

. pax EpeBaHcKoro ~lil3llilqecKoro HHCTHTYTa. 

Ily6nwt8JIHH. OcHOJHOe CO'AepJKaHHe ,1tl!lccepTa!Uflil ony6nHKOB9.HO B 

'ASCHTB cTa!:r.flX 1 eypHanax 11H'AQpHas ·q,asmKa11 , "Hs:secTHH AH Apu. 

CCP" H :s 1u~e npenpBRTOB E~. 
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CTpyKTypa lll oc5wM ;zu10cepTaum1. PadoTa cocTOlllT 1113 nne;n;emrn, 

Tpex rJian ii arurn1oi:i:emrn. TeKCT co;n.eplitHT 96 cTpa1rnu, BKJl!Ollafi o;n;­

HY TaCllli'luY' 40 p111cym<0B Ill CfilllCKa JmTepaTypbl 1113 87 Hfil!M8HOBaHlll:Vi. 

Ha 3anwTy :BbUIOCfiTCfi: 

I. Cos;n;aal'le SKcnep111MeHTaJ1:1>HO~ ycTaHOBKH ;;,Jiff l'ICCJie;n.onaHlrn 

xapai,TeplllCTl'.iK ltl3JIY1:!81U'.lfl SJICKTPOHOB Bh!COKlllX aaeprlllil ll JllOHOKpl'lC-

TaJIJiax. 

2. :;leTO;!Ut!Ka y:nyi:i:llleHlllfl OCHOllHblX napaMeTpO:B 3Hep1
1
eTl/lll8CKl'IX 

cnaKTpo:s KT!:l. 
3. TeopeT11111ecttafi o6pac5oTKa attcnep1111i1ettTaJil>HhlX pe3yJI:r:.TaTOB no 

opl'!eHTBUlllOHHblM 3B:Bl'ICl/li.!OCTflM fIOJIHOM l'IHT8HClllBHOCTlll 111aJ1yt1eHlllH' 

SJleKTpOHOB :a MPHOKPl'ICTaJIJI0 aJIMaaa. 

'+. PesyJI:&TaTbl 111ccJ1e,l(O:Baa111M no opKeHTall,l'IOHHb!M 3a:s111cJ11MOCTfiM 

IlOJIHOti Ji1HT8HCl'IBHOCTlll ltl3JIYqemrn SJl8KTpOHO:B npltl !.\UJILIX yrnax :sne­

Ta OTHOCiliT8Jl:DHO K pl'ICTBJIJIOrpa<j)J11t1eCKO~ CCIII [IOO] Kpl1CTBJ1Jla an-

Maaa. 

5. Pe3yJI:&TaThl 111ccJ1e;1.10Bam1i1 no opJ11eHTaUJ110HHhllv1 aa:Bli1Ck!MOCTHM 

sae preTI11l8CKk!X cneKTPOll Ji13Jly.11eHlllfl 3JICKTpOHOB npk! 1.1aJiblX yr11ax 

BJieTa OTHOClllT8JI:bHO Kpli1CTaJIJ10rpaQ)11111ecKO~i TIJIOCiCOCTlll (OII) H OCJll 

(IOO) MOHOKplllCTaJIJia aJIMaaa. 

COi'.(EPj;{Affi'i.E PA:OOTbl 

( 

Bo :s:ae;zi,emrn OTM81l:a8TC!I aKTyaJI:&HOCT:b l'lCCJie;n;o:saHlllH 1113JIYt18Hl'IH f 1 
aner:TpOl:IOB BblCOKJllX aaeprl'I~ nplll iABJlblX yrJiax DJleTa B Kpl'ICTaJ!Jl, 

nplllBO;n;l'ITCfl KpaTKlll~1 oc5sop Sl\Cl18PlllM8HTBJI:&Hb!X paciOT B STOM oc5JiaC­

Tlll, c@opMylli'lponaaa.ocno:aHafl ueJI:b ;zu..iccepTaUllllll· 

B nep:aow rJia:ae pacc.r.1aTpJ11:sa10TCfi TeopeT11111ec1rne nonpochl Kore-

peHTHoro TOpM03HOrO 1'13JIY'l8Hlllfl '111 111any11eHliH KllHll.ID'IPOBal:!HblX SJieK-
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TpouoB. uocy1.:Aa10Tcfl noupocbl rrpHMeHMMO~TH (iop;;.yJI KT1i :a ouno.cTH 

.1'1UJILIX yrJIOB IlJICTa SJieKTpOl!OB B KpHCTBJIJI. 

iiccno,z:;onaHo :ii:mnHvie :;mcnepm:..;nTa.Jll>HLIX ;pa1n:opoB Ha (.op1.:y 

pc.c'!eTH.b!X ::me pPe TH11ac1rnx crreKTpo:a lmI. PeayJII>TaThl pac11e TOB n 0-

1-:asuBaioT Cl/!JlbHYIO 3Ulll'!Clti~!OCT:b 11opub1 cneKTiJOB l!3J!ytrem.rn OT yrl!o­

IlOil pacxo1.1,11 •• 10cT11 aJiettTpoao:s. B 11acTHOCTli1, npli1 orrpe;i.\eJiemiO:; 

opaenTau1111 Kp!1CTUJIJia aJI!:laaa 1~ np111 KOJIJn11,1au111ou1:1m.; yrJre 

eK = 0.3 !t.pa;n. l'!3MeHeHlll8 yrJIOB01i paCXO,ll.l·WOCTH OT 0.0I AO 

0.3 Mpa;n; ITPl'IBO;zijlT K yi~e;i:&iileHHIO mIKOBOW 3Heprli1lll ;j,IOTOHOB OT %0 

J~O 790 :'iaB, K y!AeHbilleHl/llO HHTGHCl!BHOCTl'I B KOrtl peHTHOM ;£(11\CU:Jy;:ie 

Ha 39;~ 11 CTCTI8HH TIOJIHp!t13allHlll Ha 20 ...• flplll ;n.aJll>HGHllleM yBem1tiemm 

yrJioBo!1 pacxoMiaOCTkl aJieKTfJOHOB lj)opMa cneKTpa ,, m1KoBaH aHepr1m 

ij)OTOl:IOB npaKTVl'ISCKl'I HG ~10Hfl!OTCH. 

OTi1ie-11eHHble aaKOHOMe !JHOCTH xopo.i10 nponBJIHJOTCH B cJiy'!aHx, 

KOri'\8. J/13MepeHHbl8 cneKTPbl cpalll:IHBBIOTCfi c TeOpCT/illlBC!tll!.ll'I pactre-

TaMU. 11HK0Bble SHa11emrn SHepr~ll/l (QOTOHOB Il 111;ii.eaJI:::.Hb!X (ties y11aTa 

3KCne pm1eHTaJI:&HblX !J)aKTOpOB) Cil6KTpax IlC8l';l\a ITOJiy'lalOTCH OOJI:Ciile. 

1{8!.l B SKCnepl'ILl6HTaJl:CHO JilSMepeHHOM. B pacqeTax yqeT SKCnepl'IMCl:l­

TaJI:&HLIX c~aKTOPOil IIpk'IBO;!Ut!T K CMe~eHJi110 KOrepeHTIILIX uaKCVli:l!YMOB B 

CTOpOHY MeH:bWl'IX SHeprJAii Iii K OOJiee xopoille~1y corJIUCl/liO Teop11111 c 

3KCTiepnMeHTOM. 

Bo uopoi1 rJia:se orrHcbl:aaeTCH aKcnep111MeHTu.;1:r,noe odopy.t\Ollamrn 

Ill rAeTO;!Ut!Ka HCCJlC,l(OBBHlilfl nponecca H3Jiy11emrn 3JWKTpOHOB BLIC0Kl1X 

a1:1e prni.i :a MOHOHp111cTanJ1e aJIJ.iaaa:. 

flpH C03,l(aHl'llil MeTO.ZU,ilrn HCCJie;n;onamrn xapaKTCiJl!CTk!K 1/13Jl.)''i8Hl'lfl 

SJleKTpOHOB B MOHO!tpk!CTaJIJiax HeOOXO].(UMO Y'ililTblBBT:b oco6e1rnocT~! 

SJleKTpOHHblX Cl'IHXpOTpOHOB. l1ocJIS;n;Iilile B Cllfl3Jil c J303l,iOi:CllOCThJO 

••e;11JieH11oro c6poca aJieI~TpOHHOro rryq1m Ha KpncTaJIJIH'!CCHYlO ;,m;Je!lb 
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(llpeMH c6poca "'2-3 MCeK) noa:BOJIH!O! 11cnom.aoBaT:1. MeTo;zµrny nap­

uoro 0 -cneKTpoMeTpa .1U1R TO'lHOti opHeHTaI.tlUf KPHCTaJ1Jll-I'lec1rnro 

pa;iumTopa, ;zv.tH !llBMepeH!llH aHepreT!l11lecK!llX cneI>TpOB H noJ1Hp!llaa1.t!l1H 

c])OTOIJHDro nyqKa, 'AJlll HCCJl6'AOBaHHll OpHeHTal.l!llOHH!il aa:B!llCl'!MOCTe~ 

BhlXO'AOB' lf -KllaHTOll onpeAeJieHHO~ SHepl'HH. 

B llPHMO~ ceKl.lHM CHHXPOTpOHa Mellt;lly SJl8KTPOMarHHTaMH noue111eHa 

rOHMOMeTp!llqecKafl YCTaHO:BKa c MHllieHHMHe·nIDI BhlBO;zta o- llY'lKOB, 

B OCHOBHOM, npv!MeHHJICH MeTO;D; JIOKaJll>HOro B03MYlll8HHH PaBHOBeCHOti 

o:µ61i'.rhl, TUK Ha3bIBaeM~ M8TO;lt n beam -!Jump 11 • 

IlyqoK 0 -:irnaHTOll, BOSHHKaroQIHt{ B KpMcTaJIJIH'lecKou pa;IU'laTope, 

BblXOj.U1.71 113 :aaKyyMHOiil KaMeplol YCKOPHTeJIH H nona;zta.JI Ha ne PBhlti 

KOJlJWIMaTop, ycTaHOllJieHHWi Ha paccTOHHBH I0,5 M OT MHUieHM. Sa­

TeM liiOTOHHhln ny'lOK QqH111aJICll O! aapllllt8HH:r.1X qacTHit O'iH1118JOllU'IM Ma.r­

HHTOM !II npOXO;n.MJl qepea OKHO 6eTOHHOM 3811U'1Thl K0JlDI.t8BOrO aana 

YCKOp!llTGJlll B npoMelicyTOqHhl!a O!C8K MeJK;zty KOJIDI{e1lbll4,H SKcnepHMeH­

TaJI.bHblM saJiai.rn. 8.n:ecD nyqo:K KO.JlJIHMHpOllaJICll H O'l!111l1aJICH llTOp!ll'l­

HO H qepes 0 - IIPOBO,l{ Bbll:o;zurn 1l 3KcnepHMeHTaJlDHhlti aan. O'iH­

ll!tH!Hblt{ 1A KOJIJ!inmponarmu~ nyqoK non.a;a;a:n Ha Kos:SepTop uapaoro 

0 -cneKTpOMeTpa. B KaqeCTBe KOHBepTOpOB l/ICll0Jll>30BaIDfcl> amo­

MHHl/leBb!e QioJI:&rH :;asJilllqm,ix TOJilllHH (IIO H IS MKM). 

POl~'A6HHb!C B J\.'.)HIJfl pTope a:neKTPOHHO-llOSHTpOHHhle napbl OTKJIOHH­

Jll/IC:b Mar!Il'ITI·rn~: f!uJieM lll perHCTpHpO:BaJil/ICl> CI{HHTlllJIJIHIUIOHHliMH CtieT­

q111KaM!l1 mrnroqeHatJ:m Ha co:sna:ite.HHe. 8aTe11 q,oTOHhl rror.a.z11ul61 ll 1rnaH·· 

TOMeTp BlllJI'&COHa, c llOMOll\::&IO KOTOporo HSMeps;nac:i. l/IHT6l'P8JlbHall 

HHTeHClllllliOCTb ,,-,··;,~ ..• .io•nH BCH !pacca l) - nyqKa OT I'OHl/IOMe!l'-

pa 'AO nB8.hT'.lt'1:1'.r1. ,i. "Y.r.Z.!11318 B DaKyyMe. 

rl!JV!De,lleHh! ;.:,,, ( .. :rernc.:'.l!MKR OCHOBHlilX ysJIOJ Oi\C1l•f!•i ~.) llTUJILHOM 

ycTaHOBirn. 
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PaccMOTpeHb! BOnpOCbl, CBHSSHHble c OpHeHTaJ.tl/le~ KpMcTaJIJil/lqec­

. KOI'O pa,l{lllaTopa no.it 3JleKTPOHHW4 11yqKoM. 

Om1caH HOBbU':i MeTO,l{ yJiyqlJJeHlfll OCHOBHb!X napaMeTpOB (MOHOXpo­

M8TMqHOCTD, CTeneHD :ll!l1Hei1Hoi1 llOJlfiPHSal{HH) 3HepreT~i'lGCKMX cneK­

TpOB KTM, yqlllThlBaIOJl{Hi1 cne~H~KY CHCT8Mhl.BhlB0.1ta EpeBaHcKoro 

CMHXpOTpOHa. 

CymecT:ayIOJl{He MGTO,l{bl no YJIYllWeHHIO OCHOBHhlX napaMeTpOB <JHep­

reT111qecKHX CIIeKTpOB KTitl B KOHeqHOM cqere OCHOllaHbl Ha y1.1eu:i.me­

Hl/IH HaqaJI:&Horo yrJIOBoro paa6poca SJleKTpOHOB, Aa!Oll!MX BKJ!aA B 

AeTeKTlllpyeMyID o6nacT:i. yrnon l/lsJiyl!eHlllll. Co110Kyn11ocT:i. ncex ycKo­

peHHh!X aJieKTPOHOB, c6pach!BaeMblX Ha MHUieHD lll M!OliU'!X BKJia,zi: B 

.1'13ldepf!e!.1ble cneKTpb! TOpM03Horo !11SJIYqeH!11ll, xapaKTep~l3Y!OTCfl HBl\0-

TOpb!Mlll ycpeAHeHHb!M!ll !IO BpeMeHl/I BhlBO;zta napaMeTpaMH yrJIOBOrO H 

aaepreT!llqecKoro paa6poca. 0TJllA'lHe STHX napw&eTpo:a D pa3HHe Mo­

MeHTbl BpeM6Hll! Bl\IBO,l{a ,l{OJiiXHbl 6bl:ll!ll HaliT.!11 CBOe OTpali!elme B H31.ie­

Pfl6Mh!X cneKTpax KTl-l. 

ITpoBeAeHb! HCCJle'AOBaHHll BJmHHlllll pa3JIHqHwc MOMeHTOB BpeMeHH 

Bh!B0.1ta (Bper.ieHHaH ceJieKI.tHH aJieKTpOHOB) Ha aaepreTlllqec1rne cneK­

Tpb! KTli!. ,UJifl Bbl,l{e:neHHH HS ~l/IKJia c6poca YCKOpHTeJlfl onpe,l.(eJieHHOM 

qac!l'H MCIIOJll>30BaJiac:i. cxeMa c IIPHMeHeHl/leM ;.u!yx reHepaTOpOB BO­

poT, KOTOpble npe.l{cTaBIDI!OT co6o~ cnOJKHlie.o'AHODH6paTOpb! c BhlCO­

KOti TO'lHOCTb!O Ill CTa6lllJIDH0CTblO YCTaHOBK.H ,l{JlHTeJI:&HOCT.111. 

Ha PHO.I rrpe'ACTaBJieHbl l/ISMepeHHble CII8KTphl OTHOCHTeJl:&HOM .lllH­

TeHCHllHOCTl/I HanyqeHHfi a:neKTPOHOB :I/ JHeK (r'Ae JHel( -HeKo­

repeHTHaH qacTD CIIeKTpa) ,l{:llll Tpex pa3HWC BpeMeHH!il IIOJIO~eHHli 

CTp06Hpyromero HUilYJIDCa (HatiaJJo, cepe,l{lllHa M KOHel{ BNBOM). IlpH 

3TOM ;D;JlHT8JlbHOCTD IlOCJie;D;Hero COCTaBJIHJia 0.4 MCeK, a ,l{Jl!llTCJil> -

HOCTD IIOJIHOro BblllO;zta - '/:" = 3 MCeK. 
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PKc.I 8HopreT1.1qecKHe cneKTPbl HsnyqeHHH 

npH Tpex IlOJIO~eHHHX CTp06Hpy10mero 

HMilYJIDCa B c;nyqae, KOr;na Z"= 3 MCeK 

( 

KaK Bl-1~0 }13 pHCYHKa HaClmoµ,aeTCll saMeT!lOe H3L!eHeH!46 KOrepeHTHO 

ro sr)f:eKTa (T.e. OTH01il6Hl46 liHTeHCHBH OCTl4 B l!aKCHMyi.te K 14HTeH­

C>!B!IOCTl4 HBKOrepeHTHOt;I 1mcTl4 cneitTpa)' npH CMBll\eH!414 CT po6HpyID­

~ero Cl'lrHaJia OT Haqana 'AO KOHUa DUBO;u.a. KorepeHTHb!H swweKT MaK­

~J/IMa:neH B Haqa;ne BblllOAS H MHHI-IMa:neH B KOHUB. TaK146 lire xapaKTep­

Hb!B OCOOBHHOCTJ/l npOll.llJ!HIOTCH 14 ll !13M6p6Hl4HX C llOJIHO~ 'AJ114T6JIDHO­

CTblO Bb!BO;na Z" = 2 MCeK. B STOM cnyqae MaKCHMaJIDHblti KOrepeHT­

Hbl~ ~0Q~KT y:aem1q1411aeTCH ;no 3HaqeHMH 8.83 ± 0.14 14 CTeneHD Jll4-

HB11HOW llOJIHp!43al\lllH if>OTOHOB ll 11aKc1rnyue BOspacTaeT ;no 85%. '' 

A Hamm sKcnepHMBHTaJIDHhlX pesynnaTOB noKaaW1aeT, qT0--<>6Hapy­

..• emme lll3i,1eaem.rn irnrepeHTHh!X sQJW6-KTOB :e cneKTpax KTlti B ocHOBHOM 

06yc;;1o:a11eHb1 pasHwl~ sHaqeHHHMH yrno:Boro paaCipoca sneK'rpoHOB,na­

;n.awuu11x Ha L'iliimCHD B pa3Hbl6 MOlleHTbl BpBMBHH Bb1BO;na 1)- ny
1
ma. 

IO 

" 

B TpeTDBM rJiaBe npHBO;nHTCH peayJibTaTbl HCCJie;no:aaHHH ;zu1<iXJ)e­

peHuHaJlbHblX lll HHTerpaJIDHb!X xapaKTeplllCTHK H3JiyqeHlllli aJieKTpOHOB 

rrp111 MaJiblX yrnax BJieTa OTHOCKTeJibHO KPlllCTaJIJIOrpa~14qecKHX oce~ 14 

llJIOCKOCT6H MOHOKPlllCTa1!Jia aJIMasa. 

ITpoBe;zieHbl cpa:aHeHlm aitcnep1u1eHTaJI:&HblX peaynnaTOB no op!lleH­

TauHOHHblM saBHC!llMOCTHM IlOJIHOH HHTeHCHBHOCTH lll3JiyqeHl4H aneKTpO­

HOB C 8HeprllleH If, 7 rsB B MOHOKp!llCTaJI1le aJIMaaa. IlOKaSaHO, qTO B 

cnyqae 11 a<iXJ)eKTa TOqK!ll 11 BllJIOTD AO yrJia BJleTa 3JI6KTPOHOB OTHOClll-

~ TeJIDHO Kp!llcTanJiorpaw14qecKow nJioc~ocTH paBHoro O.I Mpa;zi.,Teop!llH 

xopo~o Oll!llCUBaeT 8KCneplllM6HTaJI:&H~e· ASHHM6 (p14c.2). B cnyqae 

( 

Jn/Jt1e:i 

2.5 

2.01-~~i 

OpueHmO'/UR (f00) 

T =100,uK 

&r=5011pai1 
--meoptHI, eJ=O.OfhtpaiJ 

...................... 

1.51- ~-----.q.. 

1. 

0.5 

PHc.2 Op111eHTaU!llOHHaH aa:aHClllMOCTD nonHoro 

Bb!XO~a TOpMOSHhiX woTOHOB ;nna c;nyqaa 

"aqJqieKTa T0\{1{!11 11 (Op!lleHTau~rn (IOO)). 

ITyHKTHpHaH KPHBaH - TeopeT!llqecKaH 

"a<iXJ)eKTa pa;na" Ha6mo;ziaeTCH saMeTHOe pacxolK;nea14e MellC'AY TeOpl4eH 

14 8KcnepHMeHTOM nplll MaJIWC yrnax BJieTa OTHOCJIJTeJI:&H.O KP14CTaJIJIOrpa· 

u 

.i;. 

'-: 



~ ~Ji!qecKli!X oceH (p!i!c.3). 

PaccMOTpea BOSMO~Hb!H ~exaHli!SM (opHeHTa~HOHHaa saBHCli!MOCTh 

yrJIOB MHOrOKpaTHOro p~cceflHli!fl SJieKTpOHOB B Kpli!CTaJIJie),o6~ac­

HH!OlJUllH OTKJIOHeHHe TeopeTJi!qecKOM KPHBOH OT 3KcnepHM6HTaJihHb!X 

TOqeK B OpHeHTaUli!OHHOH saBHCHMOCTJi! IlOJIHOM li!HTeHCli!BHOCTli! HSJiyqe­

Hlilli aJieKTpOHOB. c ITOMO!l(l)IO cpaBHeHHli aKcrrepJi!MeHTaJihHb!X .ztaHHb!X c 

TeopeTJi!qecKHMli! pacqeTaMli! rronyqeaa saBHCli!MOCTh li!SMGHeHHH napa­

MeTpa G CG' - pesyJihT!i!py10maa yrnoBaH pacxo;lUi!MOCTh aneKTpOHOB, 

COCTOHmaa li!3 HaqaJihHOH pacxO)U-!MOCTli! H pacXO;lUi!MOCTH,CBHSaHHOH c ~ 

MHOrOKpaTHhlM pacceHHV.eM) OT OpHeHTa~Hli! KPli!CTaJIJia OTHOCHTeJI:&HO 

sJieKTpoaaoro rryq1m, H1,;e10my10 IT!i!KOBYIO CTPYKTYPY (pirn.3). YBeJIHqe-

Hlde TOJilJUllHbl KpHcTamta rrpHBO;zufT K CMemeHJil!O MaKCHMYMOB B Oplil6HTa-

~Ji!OHHb!X Kpli!Bb!X B CTOpOHY 60JihllUIX yrJIOB. B CJiyqae OTHOCJi!TGJlhHO 

TOJICTblX KpHCTaJIJIOB ('T = 470 MKM Ii! 6IO MKM) MaKCHMYMb! paccea-

HHli nonyqaIOTCH npH yrnax BJieTa 3JI6KTPOHOB .OTHOCHTGJlhHO oceH 

€) ~ 2fJKp' r'Ae 6>Kp - KpHTJilqecKli!H yroJI oceBoro KaHaJIJi!pOBaHHH. 

9KcrrepJi!MGHTaJihHO Ji!CCJie~OBaHbl OpJi!eHTa~li!OHHble SaBHCli!MOCTJi! ITOJI-

HOro Bb!XO'Aa Ji!SJiyqeHli!H aJieKTpOHOB B 06JiaCTH MaJib!X yrJIOB BJieTa B 

KPHCTaJIJI. ITpJi! Ji!SMeHeHJi!Ji! yrJia BJieTa SJieKTpOHOB OTHOCJi!TeJihHO OCJi! 

[roo] (npH STOM Ji!MIIYJI:&C aJIOKTpOHa Po II (Ott)) B o6JiacTH Ma- ( 

ma yrJIOB BJieTa 8 ~ CJKp Hae5JIIO,Zla6TCli ;llBOHHOH MaKCli!MYM C ~eH-

TpaJII.HblM MHH!i!MYMOM. 

IlOJIYlliHPHHa ueaTpaJI:&HOro MJi!HHMyMa Ha ITOJIOB!i!He rJiy6HHbl,KOTOpaH 

COCTaBJIHeT rrpli!MepHO 0.03-0.04 Mpa;zi., Y:zlOBJieTBOpHTeJI:&HO corJia-
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cyeTCH c Ml4H~MaJ1:&Hb!M yrJIOM aaxBaTa qacTHU 1l CBfl3aHHOe 'AllJllXe­

HHe: 

emln ~ f91rp(.R/7o)= 0.04 Mpa,n;, 

r,1.\e I? - paMyc ::mpamipoBaHHli ToMaca~epM!4 1 '?'a - pa.IU1yc Hqei.h-m 

Buaepa-3e~Tna. 

IlpoBe,n;eHbl HCCJle,1.\0BaHHfl crreKTpaJ!bHblX xapaKTepJllCTJllK M3nyqeHMH 

3JleKTpOHOB c 3Heprmn.rn Eo = 4,5. raB JI! 4, 7 raB npJll paanHqiraX 

yrnax BJieTa "If OTHOCJllTeJl:&HO nJIOCKOCTJll (OII). Ha p~IC.4 nprrne­

'AeHh! H3MepeHHhl8 aaepreTMqecKHe cneKTpbl npH "fJ = 0:08; 0.3I; 

0.60; 0.87; I.I6; I.54; I.80 Mpa,1.\. CnJIOillHh!e KPHBhle npoBe,1.\eHh! ~ 

no 3KcnepHMeHTaJ1:&Hh!M TOqKaM. 

;i.\Jla cpaBHeHHH nonyqeHHhlX cneKTpOB c TeOpMe~ KTll 6h!J1 ocy­

uiecTBJieH pacqeT c yqeTOM 3Kcrrepm.ieHTaJ11'HblX !lJ8.1tTOPOB (paCXO'AH­

!AOCTb 3J1eKTpOHl!Oro rryqKa, KOJIJ1!4MaI1Hfl iQOTOHHOro nyqJ:ta H T.,1.\.) 
HUI< 

,1.\JIH aHepreTvrnec1:toro cneitTpa rrpH £0 = I.6 raB, 1:tor,n;a yrJl.li 

BJleTa 3J16KTpOHOB OTHOCltTeJl:&HO OCH [roo] H !IJIOCKOCTJ4 (OII) ,1.\0C­

TaTOqHO BeJ.MKM M He rrpOnBJlHIDTCH 3~illeKThl, CBH3aHHble c KaHaJlllpO­

BaHHblM ,1.\1ll4lKeHMeM qaCTJllUo Ha cpaBHemrn 6h!nH HaM,1.\emi1 SKCIIepl'll.!eH­

TamHhle rrapaMeTphl, c !IOl1:0ll\1'ID ltoTOpblX paccqMThlBaJlllC:& BeJ1MqJ4Hbl 

Kore peHTHblX a<J.xpeKTOB )J;Jlfl ,1.\pyrHx IlMKOBblX 3Heprl411 <J!OTOHOB (rryHK­

TMpHafl KpMBaH Ha pHc.4).· 

CpaBHeHHe aKcrrepHMeHTaJII>HblX aHaqeH.11i1 KorepeHTHhlX a@eKTOB 

rrp.11 pa3HblX rrHKOBblX 3Hepr.11ax @oTOHOB c TeOpHeH KTlll rroKaah!BaeT 

(cM.Ta6Jl.11UY), qTO HaqJ4HaH c yrna 'I' < 0.87 Mpa,n; HaCTyrraeT ( 

YMeH:&IlleHJlle OTHOilleH.11fl :ymax;yHel( no cpaBHOO:MID c TeOpeT.11-

qeCKJllM aHaqeHJlleM. 

I4 

f 

l 
,. 

Ta6mu~a 

E!I.11K ~ :ymox /.7He1< 
(r~B) (Mpa,n;) a1:tcnepl11MeHT Te OpJllH 

~O,II · 0,08 24,90 .:!: 4,69 I6,80 

0,25 0,3I IO,SI .:!: 0,46 I3,28 

0,59. 0,60 8,03 .:!: 0,34 9,32 

0,88 0,87 7,I8 .:!: 0,28 7,30 

I,I5 I,16 5,89 .:!: 0,23 5,82 

I,44 I,54 4,45 .:!: ~,21 4,53 . 

I,60 I,80 4,00 .:!: 0,20 3,97 

TaKoe no;zi;a.BJieHJlle HHTeHC.111lHOCTJll 1l03MOXHO C1lfl3aHO c TeM, qTo 

npH npJ116JIMlKeHJ11M K MaJib!M yrnaM no OTHOWeHHIO K !IJIOCKOCTJll Il0,1.\ 

,1.\eHCTBJlleM TIJlOCKOCTHoro TIOTeHU14aJia npHMOJIJllHe~HOe ;itBJ11XeH.11e qac­

TJllUbl Hapy·~aeTcH, qTO np!4:BO'AHT K H6KOTOpOMy no;zi;a:sneHJlllO HH.T6HCJll1l­

HOC Tl4 KOrepeHTHO Jll3JiyqeHHblX qioTOHOB no cpaBHeHJllIO c npe,n;c1:taaa- . 

H,!flMl4 Te OpJllJll KT!il, 

~Hafl KapTHHa Ha6JIIO;zi;aeTCH IIPJll yr~e BJieTa ane1:tTpOH01l 

~ = 0.08 1Apa,1.\. B paitloHe Er-= IOO MaB H3MepeHHaH BeJIJ11qJ11Ha 

::J /.:;l-le1< aaueTHO 6oJI:&me, qeu 3TO ;n;aeT TeopJ11H. Ta1:toe y:seJIHqe­

HJlle OTHomeHH~ MO~eT 6b1T:& o6ycJI01lJl6HO Jll'l60 Jll3JiyqeHJlleM,C:Bfl3aHHblM 

c KaHaJIHPOBaHHblM ,1.\BHXeHHeM 3J16KTp0HOB, JIJll60 c n0,1.\aBJieHHeM 1lh!CO­

K03HepreTRqecKO~ qacTH cneKTpa, KaK STO JllMeeT MeCTO ;n;nH oceno­

ro cnyqaH. 

Ha pRc.5 npHne,1.\eH Jll3MepeHHbti1 HH3KOSHepreTHqecKHitl cneKTp 

Jll3JiyqeHJllfl TIPl'I "'/-' = 0, Ilo OCH Op.ZUiHaT OTJ!Ol!reHO 3Haqe1rne OTHO­

CJllT6JIDHOti J11::TeHcJ11BHOcTH :J /::; ae3 ( ;yoe3 - HHTeHcHBHocn Ha-

IS 
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JiyqeHHbIX WOTOHOB ITpH .ZJ;eaopHeHTHPOBaHHOM KPHCTaJIJie). nJIH cpaB­

HeHHH ITPHBeAGlihl pacqeTbl ITO TeOpHH ET~ (CITJIOWHaH KPHBaH) H ITO 

TGOpMH HBJiyqeHHH KaHaJIHPOBaHHbIX qacTHU (nyHKTHpHaH H illTPHX­

-ITYHKTHpHaH KPHBhle). Ma PHCYHKa BH'AHO, qTO HMGGTCH aaMeTHOe 

pacxO~'AeHHe Mem,11y 3KCITepHMeHTaJ!bHblMH 'AaHHblMH H Teop11ew KTI'l B 

06JiaCTM oqeHb MaJ!bIX 3H8p!'HH. 

llpoBe 'AeHO 3KCITe PMMeHTaJibHOe HayqeHHe :'JHe pre Tft!l!e CKHX crreK­

TpOB HBJiyqeHMH SJieKTpOHOli C 3Heprnetl: t 0 = l~.5 raB B MOHOKpHC­

TaJIJie aJIMaaa IIpH pa3JIHQ:HhlX yrJiax B.JieTa €) OTHOCHTeJ!b~O Kp11c­

TaJIJIOrpaqi11qecKOM ~H [IOO] • YrOJI (i) l13MeHHJICH TaK, qT06hl HM- ( 

lYJibC 3JI8KTpOHa ,00 BCe BpeMH HaxOAHJICH B IIJIOCKOCTM (OII). 
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PMc.5 filaMepeHHhlH HH3K03HepreTHqecKMM 
cneKTP l13JIYqeHHH SJieKTPOHOB npH 

VJ= O.CnJiomHaH KPHBaH - pacqeT no 
Teop11M KT~.llyHKTHpHaH H mTp11x-nyHK­
THpHaH Kpl1Bhl8 - pacqeTbl no TeOpHH 
H3JIYqeHHH KaHaJIHpOBaHHbIX 8Jl8KTPOHOB. 

I6 

f. 

(' 

( 

Ha pMc.6 npe,ZJ;CTaBJI8Hbl peayJILTaThl H3MepeHHH SHepreTMqecKOM 
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500 1000 

ol= 0 

•-8 o.4Mpaa 
o-8 0.6Mpaa 
r:i-9 0.8MpQ0 
•-8 1.2 MpaO 
A-& 1.4Mpa0 

1500 2000 

P11c.6 CneKTpbl MaJIYqeHHH aJieKTpOHOB np11 
·paaJIMqHbIX yrJiax BJieTa B KpHcTaJIJI. 
IlyHKTHpHaH ~PMBaH - TeopeT11qeCKHe 
BHaqeHHH 

aaBHCHMOCTH OTHOCHT8JILHOM HHT6HCHBHOCTH :J/::J oe3 npH 

paaJmUbl:X: Opll6HTaUlt1HX KpHCTaJIJ!a ( fY = ·Q.4; 0.6; 0.89 I.2; 

I.4 Mpa'A). CmroinHhle KPHBble npo:se,ZJ;eHbl no aKcnep:l'IM6HTaJILHl>IM TO'll­

KaM. nJtH 8HepreT11qecKHX Cll8KTPOB npH (9 = I.2 H I.4 Mpa,ZI; 6wrH 

pacc'll:HTaHbl TeopeT11qecK11e cneKTPbl KT!il c yqeTOM aKcnep11MeHTaJILHlilX 

~aKTopo:B. B STOM cnyqae, ITPH <3 = O.I Mpa,ZJ; TeopHH xopomo onH­

cblllae~ aKcnep11ueHT. WcnonLayH aTo aHaqeH11e G' , pacc'llHTaHbl OT-. 

l'i' .. / 
I~ 



HOWeHHH MaKCHMaJibHOli HHT6HCHBHOCTH K HHTeHCHBHOCTH HSJrylleHHH 

SJieKTPOHOB rrpH ;zi;esopHeHUpOBaHHOM KpHCTaJIJie :ymo-x;:J(}e.J 'Ami 

paSHH11HblX llJllKOBblX SHeprHM @OTOHOB (nyHKTHpHaH KPHBaH Ha pHc.6). 

IlpH 8 ~ 0.8 Mpa;zi; HaOJIIO;l{aeTCH saMeTHOe I!O;l{aBJieHHe KorepeHTHblX 

MaKCHMYMOB HHTeHCHBHOCTM. IlHKOBhle 11aCTH B cneKTpax SHallHTeJlbHO 

ywHparoTca. BeHH11HHa no;zi;a:eJieHHH :e MaKCHMyMe ;zJ;JIH cneKTpa c nHKO­

:sow stteprnew E;u" = 650 i.iaB cocTaBJIHeT. J3Kc/:Jreop. = 0.6I •. 

Ilpli G = O.I25 Mpa;zi; Teopli!H B 06U1eM onHc~aeT SRcnepHMell'.Tam.-

Hb!la cneKTp, KPOMe OOJiaCTH KOrepeHTHOro MaKCHMyMa (pirn.7).0THO- ( 

6a" 0, 0r=0.60Hpaa 

0 ~00 1000 1~00 

PHc.7 8HepreTH11eCKJi!W cneKTP HSJiy11eHHH 
;n;JIH (9 = 0.6 11pa;zi;. CIIJIOWHhle KpH­
Bhle - TeopeTH11ecKHe ·MH e; = O.I 

H 0.I25 Mpa;zi; 

weHHe SKcnepli~eHTaJibHOli H TeopeTJi!lleCKOit SHa11eHH~ Ji!HTeHCHBHOC-

Te~ B MaKCJi!MyMax B STOM CJiy11ae COCTaBJIHeT 0.76 z.0.04. TaKaH 

KapTli!Ha HaOJIIO;l{aeTCH TaK~e 'Ami SHepreTHlleCKOro crreKTpa npli! 

f) = 0.4 Mpa;zi;. B STOM CJiyqae TeopeTH116CKHit pac11eT npH 

6'" = O.I4 Mpa;ll xopomo onHcblBaeT SKcnepHMeHTaJibHhle ;zJ;aHHhle,KpOMf 

IB 

,. 

( 

( 

06JiaCTH KOrepeHTHOro MaKCJllJAyMa (pHc.8). 

.7/.76N 
40 

30 

:)()() 1000 

°' =0 e =0.4"pa" 
-meopull 

Eg(Kil) 

tOOO 

PHc.8. SHepren111ecKHia cneKTP HSJIY116HHH 
SJieKTpOHOil ;l{JIH 8 = 0.4 Mpa;ll. 
Cnnowtthle KPHBHC - TeopeTH11ecKHe 
AJIH o = O.I; O.I4; 0.16; 

O.IB Mpa;ll. 

;L{pyro~ xapaKTep.ijotl/ oco6eHHOCTI>!O SHepreTHti.eCKJllX cneKTPOB 

HBllfleTcH _ _po~i r.iaTeHcHBHOcTH 1111s1toaHepreTH11ecKwc (£er< 300 MsB) 

J.9!W~.i.-nc>BeAeHHe HJ11s~oaHepreTHqecKoit 11acTH cneKTpo:a cna6o 

.- saBHCJi!T OT opHeHTaIU'IH KpHCTaJIJia M npH yBeJIHqeHJi!H yrJia (9 ' Ha­

llHHaH c t9 = I.O - I.2 Mpa~, npaKTv.11ecRH He MeHHeTcH. Ha 

pHc.9 npe;llcTaBJieH~ TeopeTH~ecKHe cneKTPhl KTW npH G' = O.I Mpa~ 

H 0( = 0 'AJlfl yrJIOB BJleTa SJieltTpOHOB 8 = 0.4; 0.6; 0.8; 1.0; 

I .2 i 50 Mpa;zi;. 
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:500 1000 

0( = 0 
1 - 8 "' o.4 MPOl:I 
2 - B • o.e 11><1a 
3- 8 • 0.8 ttpal:I 
4- B " 1.0 ttpaa 
:1- e • 1.2 Mp12a 
o- e • :10 Mpaa 

1!!00 i: .. ( 11~8) 

PHc.9 TeopeTHt1ecxHe cnexTpH za.eyqemJH 
'sJieKTpOHOB npH yr.nax BJleTa OTHO­
CHTeJil.HO OCH paBHlilX (;} = 0.4; 
0.6; o.s; r.o; r.2; so MPaA. 

Ha pzc.ro npHBeAeHH HauepeHHHe saepreTHlleCKHe cnenpH npH 

yrnax BJleTa SJ16KTPOHOB OTHOCHT6JI.LHO OCH KpHCTanna paBHlilX 

( 

(9 = O; O.I2; 0.2; 0.6 llpa,it. llJrH STHX lite yrnoB B1IeTa 11p~u1e~eHH 
pacct1HTaHHee KPHBHe no TeopHH KTld npu <S' = o.r MpaA. YJKe npH 

_(!}~ (91(,,. pacxOXAeHHe uex;zty TeOpHei H sxcnepHM6HTOM CTaHOBHT-

CH SHat1HT61lbHlillo ( 
3aMeTHOe ·pac~OEAeHHe· Me'JQJ,y TeOpeTHtleCKHMH llP6ACKaaaHHHMH 

KTld H sxcnepHM6HTa1lbHl>lMH AaHHWIH HatlHHa!l)TCH c yrnoB BHeTa snex­

TPOHOB OTHOCHTeJI.LHO OCH [IOO] 8 < 6Bkp. Pacxox~eHIIJe TeOpHH c 

5KCIIep:HM6HTOM B HHTepBaJie yrnoB (!}"''° < 8 < 68K,o l.!OlltHO 

o6~HCHHTb Ha1!HllHeM OpHeHT8JU!OHHOi aaBHCHMOCTH yrnoB MHOrOKpaT-
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Puc.IO HHaxoasepreTHt1ecx.1t1e cnexTpH 
HSJJYtl6BHH SJleKTpOHOB npH yrnax 
B1IeTa OTBOCHT61lbHO OCH [IOO] 
paBBlilX f} = O; 0.12; 0.20; 0.60 upa;11.. 
Kp.HBee - pact1eTH 110 TeopHlll KT!d 

aoro pacceHBHH H ,lUIHWl.HtleCKHM llOAaBJieHHeM xorepeHTHWC MaKCH-. 

MyMOB HHT6HCHBHOCTH. IlpH MaJli>lX yrJiaX BJleTa (f}~ C}NI' xapax­

Tep ;l!BHllteHHH SJ16KTPOHOB cy~eCTBeHHHM o6paaou MeHHeTCH H STO 

npHBOA.HT K aaueTHOyY BHAOHaMeHeHHID Cll6KTPOB. 

B SaKJIIOlleHHH cmOPMY1IHPOBaHH OCHOBHHe peayJI.LTaTH A.HCC6pTaIU1-

0HHO~ pa60Tl>l! 

I. Coa;z\0.aa H HaJia:seaa axcnep.HueHT8JlbHaH ycTaHOBKa ;ztJlH Hoene­

~ 1BaHHH cneKTpaJil.HJa; H HHTerpaHbHl>lX xapaKTepHCTHK H31!Yll6HHH 

SJleKTpOHOB BNCOKHX aaepl'HH B MOHOKpHCTaJIJiax. 

2. IlpeA110ll8H H ocy~eCTBneH HOBwt M6f0A y.eyqmeHJIIH napaMefpOB 

(MOHOXPOMaTHtlHOCfb, CTeneHb 1IHH6~HO~ nonap.Haarui~) SHepreTHt16C-· 
. ! 

Kli!X CileKTpOB KOre_PBHTHOrO T0pM03HOrO Hs.eyqe1U1a,yqHTh1BaID111H~ cnet 
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Ulil@MKY ClllCTeMbl Bb!DO,l\a EpenaHCKOro ClilHXPOTPOHa. 

3. COS,148.Hbl MaTeMamqecKJt!e nporpa!.!Mbl Ha H3h!K6 1100P'rPAH" ,l\Jlfl 

pacqeTOB ,l\M@qiepeHLilr!aJI:&HblX Iii HHTerpaJI:&HblX xapaKT6Pl1CTl1K l~Til c 

ytieTO!.: 3KCnepl-lM6HTaJI:&HblX 9;iaKTOpOD• 

LJ .• ITpone,l\eHhl cpanaeH1rn aKcrrepnMeHTaJil>Hb!X peayJlI>TaTon no 

opr:eHTa~OHH!ilM aaBlilCHMOCTflM I!OJlHOiJ VIHTOHCKDHOCT!r! K3Jiyqemrn 

3JIOKTPOHOB B MOHOKplrnTaJIJie aJIMa3a c pacqeTa:.m no Teoptrn ItT11 c 

Yll6TOM 3KcnepHM6HTaJI:&HblX waKTOpon. 

5. PaccuoTpeH noaMolitHbJil! MexaHlHJM (op11enTaUl-!OHHaH aam1cK -

MOCT:b yrJIO:B MHOrOKpaTHOl'O pacce mum SJIOKTPOHOB B Kpi1CTaJIJie)' ( 

06'I:ll!CHH!Oll!li!ti OTKJIOHOHlile TeOpOTlilll6CKOill: Kpi/IEOLi OT 3KCIIOPl1M6HTaJII:.-· 

Hh!X TOqeK B op111eHTaUlilOHHOi1 aaElllCI-IMoCTlil I!OJli!Oii l1HTOHCl!BHOCTlll 

l13Jiyll6Hlilfl aJieKTpOHOB. 

6. 06HapylKetta TOHitafl CTPYKTypa :B Opl1eHTaUl10HUOii 3aBlilCl1MOCTltl 

I!OJIHOH lt!HT6HCltl:BHOC~lil 1113JiyqeHltlfl 3J16KTpOl!OB C a11epr11ei1 4.7 raB 

I!pVI !.1aJibDC yrnax BJieTa OTHOClilTOJI:bHO OCH [roo] KpvxcTaJIJra aJI-

Maaa. 

7. 06HapylKeHO IlO;l\a:e11en11e KOrepeHTHblX MaJ\ClllMYMOll lt!HTOHCl1BHOC­

Tl1 l13JiyqeHlilfl 3JIO!\TpOHOB npM ;,Ja1JblX yr1tax DJieTa OTHOC~ITeJI:&HO 

Kp}!CTaJIJIOrpaqil1qecKOH IIJ!OCKOCTltl (OH) MOHOl~PilCTaJIJia aJIMaaa. 

8. Ilpo:ee,l\eHbl 3KCI!6plliMOHTaJI:&Hble VICCJie,1l;OBaHL1H OpHe!lTaUVIOHHb!X 

3a:Bl-lC~li'<lOCTeii 3He preTlli\!'lCK!-!X CIIOKTpOB !;13JIY\!OHl/lll 8Jl6!\TPOHOB B 

. 06JiaCTVI MaJib!X yrJIOB DJieTa 3JlCKTpOHOB OTHOCl1TBJlhHO OClli [IOO] 
KpllicTaJIJia aJil,,!a3a. Ha6JIID,1l;eHhl at_)j_1el\Thl II0,1J;aBJiett11rn VJ ynrnpemrn ( 
rrnrepeHTHblX MaKCI1MYJJO:B lil.HT6HCMBHOCTl1 VI3JIY\!l:lHL1H rrp11 y1.!0H:bltle!Hll/1 

yn1a DJieTa 3JIBKTPOHOB B HplliCTa1IJI. 06Hapylit6H aa1ieTHblt.i pOCT 

Hl13KOSHepreT!rJqecKo~l qaCTl1 cneKTpOB, KOTOpbIPl oqeu:& CJia6o 3UBlllCl1T 

OT OpHeHTaUlllO!-ll!Ol'O yrJia €} • llptrneAeHa TBOpCT!1ll6Citaff irnTep­

rrpeTaUH.f:l SKcnepm.rnHTaJI:&Hb!X pr 1yJIDTaTOB. 
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OcHOBHble pe ay:nna~rn ,l\Mcce pTau1rn ony6JI1t1KOBaHbl :e cne .lfYIOI!\MJt 

pa6oTax: 

I. p. O.A:BaKHH,A.A.ApMaraHlm,Jl. r .ApyTIOHf!H, r .A.BapTaneTHH, 

J:i .ii. .KOJ!OCln!J:\O:B' p • ..! •.. llipa OflH, c .rr. TapOHH. 1'lccJie,n;onaHl16 KO­

re peHTHOrO TOpM03HOl'O 1113JIYqBHl1fl Ha KPMCTaJIJie aJIMaaa. 

- WaB. AH ApM CCP,~11:3111Ka,I97I, 6, c.I38-I4I. 

2. p. O.Ana1:rnH ,A.A.ApMaraHHH,Jl. r .ApyTIOHflH, r .A.BapTaneTflH, 

p .;.1. !.!1t1pSOHH,P .u .CapKl1CflH ,C .n. TapOllH' r. i.l .SJICiaKflH. !1oJiy­

qeliJl!e !JioTOHHblX nyqKo:e co Bsa111MHo-nepneH.l\MKYJIHpHb!Ml1 :eeK­

TOPa.Ml1 IIOJIHpHsau111H 0,1J;HHaKo:eoPl HHTeHCHBHOCTl1 Iii c O.l\MHa­

Kono~ CTBI!OH:bID IlOJIHpl13au111vx. - Vis:B.AH ApM.CCP,~H3111Ka, 

1975, IO,c.6I-63. 

3. P.O.AnaKaH,C.C.O:eaKHMHH,C.Il.TapoaH. BJJHHH1t1e aKcrrep1i1ueH~ 

TaJI:&HhlX WaRTopo:e ua cTaOVIJI:&HOCT:& cneKTpa KOrepeHTHOro 

TOpM03HOro lil3JiyqeHllifl. - Epe:eaH,I98I,23 ~- (Ilpenpl1HT 

Ei:t>Jll-459 (I ).:.sr). 
4. P .0.ABaKHH ,A.A .ApMaraHHH,Jl. r.ApyTIOHHH,A. r.11cKaH,1J;apHH, 

C.IT.TapOllH. I'lCCJl6,1J;OBaHH6 OCOCl6HHOCT6£l: HHTerpaJI:&HOH l1HTeH­

CHBHOCTl1 TOPM03Horo l13JIYll6HlllH peJif!Tlt!DHCTCKHX SJI6KTPOHOB 

B KPMCTanne aw.aaa. Epe:eaH,I98I, I6c. (Ilperrp111HT Ellllil-504 

(47)-81) • 

5. P .0.ABaKHH,A.S.A:BeTHCHH,A.A .ApMaraHHH ,Jl. r .ApyTlOHHH, 

C .C.J{a.HaryJIHH ,A.r_.JllcKaH,1l;apHH,C.Il. Tapoaa. IIOM:BJieHHe KO­

re peHTHhlX MaKCHMYMOB HHTOHCHBHOCTH H3JIYll6Hl1fl 3JieKTPOHO:B 

rrpH MaJib!X yrnax BJleTa ·:e KPl'l_cTaJIJI. - Epe:eaH,1982, 7c. 

(Ilpenpl'!HT E~Jll-546(33)-82). 
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i 6. P.O.AllaKHH,A.O.AraHDHH~,H.3.AKorroB,ID.A.BapTaaoB,r.A.BapTa­

rre THH,A.H .Jle6e:n;e:s,P .M.l.fHpSOHH, c .Il,tTapOliH,C ~c • .ll;aHaryn1rn. 

CrreKTPli HS;nyqeHHH SJieKTpOHOB BliCOKHX SHepnt~ B MOHOKpl11CTan­

nax pasJlliqHOM TOJill(ldHN H opHeHTalUIH. - fl'AepHaH WHSHKa,I982, 

T.35,BHn.2,c.387-389. 
7. P.O.ABaKHH,A.S.A:seTHCHH,A.A.ApMaraHHH,JI.r.ApyTmHHH,r.A.Bap­

TarreTHH,C.r.I'HH'AOHH,C.C • .ll;aHarynHH,A.H.Jle6e~B,P.M.MHpsoHH, 

P.U.CapKHCHH,C.TI.TapOHH.SKcrrepHMe~TaJli>HOe ooopy;zi;oBaHHe H 

MeTo;mma ;LJ.JIH co3'Aalil1ff H. HCCJie;zi;o:BaHHH rrapaMeTpo:s KBaSHMOHO(.. I ( 
xpoMa~H~eckHx H nonHpHSOBaHHHX ~yqxoB woTOHOll EpeBaHcxoro 

CHHXpOTpOHa. - EpellaH,I982,25 c.(ITpenpHHT E®l.-523(10)-82). 

8. P .o .ABaKHH,A.A.ApMaraHHH,JI.r .ApyTmHHH,C.II. Tapoirn.ToHKaH 

CTPYKTypa B opHeHTa~HOHHOM saBHCHMOCTH ITOJIHOI'O BlilXO;lla HSJIY· 

qeHHff CllepXONCTPl:ilX SJI6KTpOHOB aa KPHCTaJIJie aJIMasa.EpeBaH, 

1982, 7c.(ITperrpHHT B®1-528(I5)-82). 

9. p .o .ABaKHH ,A .S.A:eeTHCHH,14.A .• SarroJI:&CKHH ,P .M.MHpSOHH ,X.A .CHMO~ 

HHH,C.Il.TapOHH,A.P.TyuaHHH. MOHOXpOMaTHSa~HH crreKTPOB KOre-l 

peHTHOro TOpMOSHOro PlSJiyqeHHH MeTO'AOM BpeMeHHOM ceneKlUIHe 

EpeBaH,!982, I5 c. (IlperrpHHT E~H-566(53)-82). 

IO. P.0.ABaKHH,A.O.Araa:&Hmt,A.A.ApMaraHHH,JI.r.ApyTmHHH, 

ID.A.BapTaHoB,r.A.BapTaneTRH,C.C • .ll;aHaryJU1H,A.r.McKaH;zi;apaH, 

c •. II.TapOHH. OpHeHTa~HOHHNe sa:BHCHMOCTPI 'sHepreTHqecKHX crreK'r' 

TPOll Hs;nyqeHHl'l SJieICTpOHOB Ha MOHOKpHCTamie anMasa. - Ep( t, 

· I982, I6 c (II-perrpHIH E~Jti-56.8 (55 )-82). 
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